AD=AOS88 783  ACKENHEIL AND ASSOCIATES INC BALTIMORE MD F/6 13/13
NATIONAL DAM INSPECTION PROGRAM. BROADFORD RUN DAMe: LITTLE YOUG=<ETC(U)
UL 79 J D HAINLEY, T E DEBES DACW31-79-C~0038

NL

UNCLASSIFIED




“m LD =

o2

L 2

e
B2z s pe




ke

RIPR

-

?7

CONTAINS COLOR PLATES: ALL DDO
ommgatm WILL BE IN BLACK AND WHITE. t 0 8

~ OHIO RIVEL BASIN \%
i BROAD FORD RUN
o . »\GARRETTCOUNTY ST
oy D C S ).___..__-—---.-_-“
o)
2 MARYLAqu/ T, 2 et ]
3{) ¢ NDI I.D. NO, MD 36 :
@
& *UTTLE YOUGHIOGHENY RIVER SITE NO. 6 3
<r 2 (BROADFORD RUN DAM)
‘ CJ \,
Q TS RTST QY PRACTICJ'.BI-I- \ 6 :
< s T N e g '%,0"@ ..
?I{EG;IE;I‘C-:S SEA OF PLG.B-S meﬁmm 2 ('s_ ) .
REPRODUCE uwuwmw iz T . C:Q?
: - PHASE I_INSPECTION REPORT c CJ
I - —————@’NATIONAL DAM INSPECTION PROGRAM ,
Brm A rard RunwDA.wx. Little Youekic Iu-ng Ki VﬁM'tQ}
0l Bumben e (vol ). N ambse =2t Qbde Figer Basen .~ |
'j o IN U \ LA :
. [|| Broadford Run. REPRODUCTIONA WILL BE IN BLACK AND WHITE. '
G‘AP re.ff C()un‘t P -
% X-———“== . 2
§ PMSe Inspec law f'jf‘"
LI
B ECERYE \~7?
3 T T - " 'PREPARED FOR

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS
BALTIMORE, MARYLAND 21203

BY

ACKENHEIL & ASSOCIATES, BALTIMORE, MD, INC.
7902 BELAIR ROAD
BALTIMORE, MARYLAND 21236

A ———




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY. ‘




Claa

i R R

PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase 1 investigations.

Copies of these guidelines may be obtained from the Department of the
Army, Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase 1 investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon visual
observations and review of available data. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond

the scope of a Phase 1 investigation; however, the inspection is intended
to identify any need for such studies which should be performed by the
owner.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
jnspection, such action, while improving the stability of the dam,
removes the normal load on the structure and may obscure certain condi-
tions which might otherwise be detectable if inspected under the normal
operating environment of the structure.

It is important to note .that the condition of the dam depends on

numerous and constantly changing internal and external factors which

are evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition

of the dam at some point in the future. Only through frequent inspec- ’
tions can unsafe conditions be detected and only through continued care

and maintenance can these conditions be prevented or corrected.

Phase 1 inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,
the spiliway design flood: is based on the estimated "Probable Maximum
Flood" (PMF) for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the

size of the dam, its general condition, and the downstream damage
potential.
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Little Youghiogheny Site No. 6

STATE LOCATED: Maryland

COUNTY LOCATED: Garrett

STREAM: Broad Ford Run, a tributary of the Little Youghiogheny River
DATES OF INSPECTION: April 11, 1979, May 24, 1979, and July 19, 1979
COORDINATES: Lat. 390 25', Long\\§9° 20.5"'

ASSESSMENT OF GENERAL CONDITIONS: “Based on the evaluation of available
design information and visual observations of conditions as they existed
on the dates of the field reconnaissances, the general condition of
Little Youghiogheny Site No. 6 is considered to be fair.

This fair condition classification is specifically based on the visual
observation of a seepage zone located at the toe of the dam at the left
(east) side of the exit stream channel. The cause and origin of the
seepage is not known with certainty. It is believed the seepage condition
may represent a potential hazard to the dam. Since this wet area left

of the stream channel initially developed with the filling of the reservoir
it is believed to be caused by seepage through the embankment or foundation.
The observed silt material contained in the seepage zone indicates

piping may be in progress. Therefore, further investigation is considered
necessary to ascertain the significance of the seepage to dam stability.

Pt -

Litt]s)youghiogheny Site No. 6 is classified as an “intermediate”™ size,

hazard dam according to guideline criteria. Based on Soil Con-

'high
/(;ervation Service hydrological/hydraulic design computations, spillway

capacity is adequate to pass 100 percent of the PMF. Therefore, spillway
capacity is in accordance with recommended criteria.

The following recommendations should be implemented Ss soon as possible:
1) Implement study to evaluate and ascertain the significance of
seepage zone located at toe of dam. Study should determine the
following: ’
a) Cause(s) and origin of the seepage condition.

b) Quantity of seepage flow, and fluctuation in flow due to
reservoir pool levels or ground water conditions.

c) Quality of seepage {amount of eroded fines contained in
seepage flow).

d) Significance of seepage condition to dam stability.

e) Recommendations for remedial measures, as necessary.

ii
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This study should be performed immediately by a professional
geotechnical engineer experienced in the design and inspection of
earthfill dams.

Place additional {suitable) rock riprap on the upstream siope berm
above normal pool level.

Repair surficial rill and footpath erosion on embankment slope: ard
upstream emergency spillway channel. Backfill and resod tire ruts
on the embankment crest and embankment-<piliway abutment.

Develop a formal flood surveillance and warning plan.

Periodically observe wet zone located right (west) of impact
$tilling basin and exit stream channel for an increase in surface
area or development of a seepage condition.
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM
2& LITTLE YOUGHIOGHENY SITE NO. 6
NATIONAL I.D. NO. MD 36

1.1 General

a. Authority. The study was performed pursuant to the authority
granted by The National Dam Inspection Act, Public Law 92-367,
to the Secretary of the Army, through the Corps of Engineers,
to conduct inspections of dams throughout the United States.

b. Purpose. The purpose of this study is to evaluate if the dam
constitutes a hazard to human 1ife or property.

1.2 Description of Project

a. Dam and Appurtenances

1)  Embankment. Little Youghiogheny Site No. 6 was constructed
as a zoned earthfill structure. The dam embankment is
approximately 1,160 ft. long, with a maximum toe to crest
height of 46 ft., and a crest width of 16 ft. Upstream
and downstream embankments slope 3H:1V. An eight (8) ft.
wide rock riprap berm is located on the upstream slope at
E1. 2,435, about 14 ft. below the dam crest. The rock
berm extends in height from E1. 2,426 to E1. 2,435.

(Refer to Plate Nos. 1, 1A,, and 3.)

A cutoff trench is located at the centerline of the dam
embankment. The cutoff trench extends along the dam
fouridation and abutments up to about 18 ft. below the
crest of the dam. (Refer to Plate No. 2.)

Mo LR S LR O

Cement grout was injected into foundation bedrock to form
a curtain for the purpose of reducing seepage flow.
Foundation bedrock consists predominately of highly

) fractured and jointed shale and sandstone and includes a
\ fault rubble zone. (Refer to Plate No. 5 and Regional
Geology, Appendix F.)

s

2) Seepage Drain System. Embankment seepage water is collected
- by filter trench drains and diverted out of the embankment

by a toe drain and corrugated metal pipe outlet system.
Filter trench drains are located about 50 ft. upstream

from the downstream embankment toe and are excavated to a
maximum depth of 15 ft. below original ground. As shown

on Plate No. 4, the outlet toe drain and pipes exit the
downstream embankment toe at the location of the impact
stilling basin. The outlet toe drain measures about

25 ft. in width and is constructed of graded sand and

. gravel.




3) Flood Discharge Facilities. Flood discharge facilities

include a principal spillway riser, reservoir drain,
outlet pipe, and an emergency spillway channel.

Principal spillway intake works include a 30 in. dia.
reinforced concrete inlet pipe, two 12 ft. long overflow
weir crest openings, and a grated (drop inlet) riser
roof. Principal spillway outlet works consist of a

30 in. dia. slide gate and a 48 in. dia. reinforced
concrete outlet pipe. The slide gate is operated by a
handwheel and 1ifting nut mechanism, and provides for
drawdown of the reservoir. The concrete outlet pipe is
approximately 192 ft. long and is connected to the base
of the principal spillway riser. Water entering the
principal spillway flows vertically down the riser,
through the outlet pipe, and into a concrete impact
stilling basin. (Refer to Plate Nos. 3, 6, and 7.)

The emergency spillway channel is cut into natural earth
and is located on the left abutment. Spillway channels
are 200 ft. wide, have 3H:1V side slopes, and a level
section length of 30 ft. The overall length of the
spillway control crest and channels is about 920 ft.
(Refer to Plate Nos. 1A and 3.)

Location. Little Youghiogheny Site No. 6 is located in Garrett
County, Maryland, approximately two miles east of Oakland.

The dam is situated on Broad Ford Run, a south flowing tributary
of the Little Youghiogheny River. (Refer to Regional Location
Plan, Appendix E.

Size Classification. The dam has a maximum storage capacity
of 3,590 ac.ft. and toe to crest height of 46 ft. Based on
this criteria, the dam is classified as an "intermediate" size
structure.

. Hazard Classification. Little Youghiogheny Site No. 6 is

classified as a "high" hazard dam. In the event of dam failure,
approximately eight (8) inhabited structures, located within a
half mile reach of the dam, will be subject to substantial
damage and loss of life. Approximately 3.5 miles downstream,
the Little Youghiogheny River flows along the south and west
city limits of Oakland, Maryland. Additional damage and loss

of life would be expected to occur in these areas.

Ownership. Little Youghiogheny Site No. 6 (Broadford Dam), is
owned by the Mayor and Town Council of Oakland, City Hall,
Oakland, Maryland.

Purpose of Dam. Little Youghiogheny Site No. 6 was constructed

for use as a flood control, water supply, and recreational
structure.

s ebanka e mi




g. Design and Construction History. The dam was designed by the

¢ :. Soil Conservation Service, Engineering and Watershed Planning
) Unit, Upper Darby, PA, in 1968. Little Youghiogheny Site

No. 6 was constructed by Holt and Miller Contractors, Wardensville,
W.VA., under the supervision of the Soil Conservation Service.
Construction of the dam and appurtenances was started June 5, 1970.
Grouting of foundation bedrock was performed by the John Grayson Co.
of Pittsburgh, PA, and completed by December 1970. Final
acceptance of the structure, excluding the seeding of the
dam embankment,was made in October 1971.

In the spring of 1973, a water supply pipeline was installed
across the emergency spillway channel and dam crest for the
purpose of providing water to the town of Oakland, Maryland.
Pipeline construction consisted of excavating a 4 to 5 ft.
deep trench in the crest and spillway, and installing an

8 in. dia. heavy guage plastic pipe.

h. Normal Operating Procedure. Little Youghiogheny Site No. 6
was designed to operate as an uncontrolled structure. Under
normal operating conditions, pool level is maintained at
EY. 2,432.0, the level of the uncontrolled weir crest openings
of the principal spillway riser. Flood flows are discharged
through the principal spillway riser or in combination with
the emergency spillway.

1.3 Pertinent Data

a. Drainage Area 6.8 sq. mi.
b. Discharge at Dam Facility
. Maximum known flood at dam facility g Unknown
2 Ungated spillway capacity at design high
?L water elevation 3,048 cfs
o Ungated spillway capacity at top of
§ dam elevation 17,000 cfs
¥
r c. Elevation (feet above MSL) _
Constructed top of ‘dam El. 2,449.0
Design high water El. 2,441.8
Normal pool E1. 2,432.0
| Emergency spillway crest E1. 2,437.6
» Principal spillway overflow weir crest E1. 2,432.0
| Maximum tailwater Unknown
Upstream invert of outlet pipe ‘E1. 2,403.5
Downstream invert of outlet pipe E1. 2,402.7
f i Streambed at centerline E1. 2,403.0+
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Reservoir Length
Length of maximum pool 2.0m
Length of normal pool 1.5
Total Storage
Constructed top of dam 5,000 ac.-ft.
Design high water 3,250 ac.-ft.
Emergency spillway crest 2,337 ac.-ft.
Principal spillway overflow weir crest 1,410 ac.-ft.
Normal pool level 1,410 ac.-ft.
Sediment pool 1,410 ac.-ft.
Reservoir Surface
Constructed top of dam 326 acres
Design high water 246 acres
Spillway crest 195 acres
Normal pool 138 acres
Sediment pool 138 acres
Dam
Type Earth
Length 1,160 ft.
Height 46 ft.
Top width 16 ft.
Side slopes
Downs tream 3H:1V
Upstream (with 8 ft. wide berm at normal
pool level) 3H:1V
Zoning " yes
Impervious core yes
Cutoff provisions Compacted cutoff trench
Grout curtain yes ;
Regulating Qutlet
Type ‘ Concrete drop inlet riser and
48 in. dia. R. C. outlet pipe
Riser height 33 ft.
Riser dimensions 4x12 ft. interior
Length of connecting outlet pipe 192 ft.
Gates 30 in. dia. slide gate Class 0-28
Emergency Spillway
Type Trapezoidal earth channel
Width 200 ft.
Crest elevation 2,437.6 ft.
Gate None
Upstream channel Vegetated earth with a negative 1% slope
Control crest length 30 ft.
Downstream channel Vegetated earth with positive 3 and 1% slopes
Length of channels 920 ft., curved

4
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2.1 Design

a.
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SECTION 2
DESIGN DATA

Data Available. The following available data may be obtained

from the Maryland Water Resources Administration and the Soil
Conservation Service.

1)

2)

3)

Hydrology and Hydraulics. Design calculations, stage
storage curves, discharge rating curves, and flood hydro-
graphs were obtained from the Soil Conservation Service,
Design Report, Little Youghiogheny River Watershed
Multiple Purpose Dam No. 6, Garrett County, Maryland,
dated 1968.

Embankment. Design information includes construction
drawings, geologist's report, boring logs, laboratory

soil test data, construction report, specifications, and
construction quantity summaries. Information obtained
from the design report identified in Section 2.1-a(1),

and Construction Report for Little Youghiogheny Site No. 6.

Appurtenant Structures. The documents identified in
Section 2.7-a(2) incTude as-built drawings, construction
specifications, and design calculations for the principal
and emergency spillways and outlet works.

Design Features. Dam and appurtenances were designed in

accordance with Soil Conservation Service, structure class-
ification "C" ("high" hazard) criteria. Illustrations of
principal design features are shown in Plate Nos. 1 through 7.

1)

Embankment. The zoned earthfill dam structure consists

of an embankment core, a thin 8 ft. wide upstream shell,

and a tapered downstream shell ranging in width from

14 ft. to about 55 ft. at its base. . The upstream embankment
shell extends from the dam foundation to about 23 ft.

below the dam crest. The downstream embankment shell
extends from the dam foundation to about 4 ft. below the

dam crest. Compacted silty clay (CL) and clayey silt

(ML) were used to construct the embankment core. Both
embankment shells are constructed of compacted silty and
clayey gravels (GM, GC). Earthfill was obtained from on-
site borrow sources and emergency spillway excavation.

Foundation preparation involved clearing and grubbing all
foundation surfaces, and removing the original ground
cover to a depth of about 6 ft. and a width of about

370 ft. at the principal spillway centerline. According
to as-built drawings, the cutoff trench has a base width
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2)

3)

of 12 ft. and excavated side slopes ranging from 1H:1V to
3H:1V. The cutoff trench is extended to shale bedrock
and is backfilled with compacted silty clay (CL) and
clayey silt (ML) borrow. Fractured and fissured bedrock
trench bottoms were treated with a dental cement grout.

Type II cement grout was used to inject a curtain in the
shale and sandstone foundation bedrock to depths ranging
from the bottom of the cutoff trench to 50 ft. below
original ground. However, based on drill hole logs, the
grout curtain apparently does not extend to the bottom

of the fault rubble zone. The injected grout curtain
extends about 900 ft. in length between dam abutments.
The grout curtain was formed by three grout lines, offset
by 4 ft. These grout lines were drilled and grouted by
the split spacing method along the centerline of the dam.
Three stage grouting was used at the location of the
fault rubble zone (near the left dam abutment). Dam mid-
section and right abutment foundation areas were grouted
in two 10 ft. stages.

consist of a 1 ft. blanket of sand installed around a
gravel core section. Trench drain width and height
dimensions vary from a minimum of 6x12 ft. to a maximum
of 6x16 ft., respectively. About 300 ft. of 12 in. dia.
perforated corrugated metal pipe was installed in the top
sections of the filter trench drains and outlet toe drain
to facilitate the drainage of seepage water. The outlet
toe drain has a base width of 25 ft., 1H:1V side slopes,
and a top width of 12 ft.

Seepage Drain System. Seepage filter trench drains u

Flood Discharge Facilities. Details of the principal and

emergency spillway and outlet works are shown on Plate
Nos. 1A, 3, 6, and 7.

The principal spillway riser operates as an uncontrolled
drop inlet structure. The riser is constructed of
reinforced concrete and measures 33 ft. in height and
4x12 ft. in interior dimension. Riser weir crest openings ]
are protected by trash racks composed of horizontal
galvanized steel crosspieces. A 30 in. dia. reinforced
concrete pipe connects the reservoir drain inlet to the
base of the spillway riser. The reservoir drain pipe is
regulated by a 30 in. dia. steel slide gate, housed in
the spillway riser. A handwheel is used to operate the
gate.

The 48 in. dia. reinforced concrete outlet pipe was con-
structed with six (6) anti-seep collars spaced at intervals
of 24 ft. A continuous concrete cradle supports the
outlet pipe through the dam embankment.
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2.3

2.4
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The outlet pipe end section is supported and connected to
the reinforced concrete inlet wall of the impact stilling
basin. Outlet pipe flow is discharged into the basin
baffle block, through the basin outlets, and into the
exit stream channel.

The emergency spillway is a natural earth channel ex-
cavated into sand and clayey silt soils of the left dam
abutment. Channel shape is trapezoidal, with a bottom
width of 200 ft. and side slope inclinations of 3H:1V.

The upstream spillway channel is approximately 340 ft.
long with a negative 1 percent slope. The downstream
channel is approximately 550 ft. long with positive

slopes of 3 and 1 percent. Spillway flows are discharged
approximately 600 ft. downstream of the dam in a direction
leading to the natural stream channel (Broad Ford Run).

Construction. Based on review of available design documents

and field observations, it may be concluded the dam and appurtenances

were constructed in general accordance with the intended design
drawings and specifications. Construction difficuities were
reported during grouting operations. (Refer to Construction Report
for Little Youghiogheny Site No. 6.)

Operation. According to Waterway Obstruction Permit Number
G-69-0b-2, the Mayor and Town Council of Oakland, City Hall,
Oakland, Maryland, are responsible for the operation of Little
Youghiogheny Site No. 6.

The principal and emergency spiliways are uncontrolled structures,
and no performance or operation records are maintained. The only
operational feature is a mechanical slide gate used to regulate the
drawdown of the reservoir. ’

Evaluation

a. Availability. Available design information and drawings were
othinea from the Dam Safety Division, Maryland Water Resources
Administration and the Soil Conservation Service.

b. Adequacy. The available design information and drawings are
reasonably documented, and are considered adequate to evaluate
the dam and appurtenances in accordance with the scope of a
Phase 1 study. Based on a review of this data, the dam and
appurtenant structures are considered to have been designed
in general conformance with accepted engineering practice.

c. Validity. Based on the available data, there is no reason to
gues? on the validity of the obtained design information and
rawings.




——— e — ——

SECTION 3
VISUAL INSPECTION

< 3.1 Findings

a.

General. The on-site reconnaissance of Little Youghiogheny
Site No. 6 consisted of:

1)  Visual observation of the earth embankment, abutments,
and emergency spillway.

2) Visual observation of exposed sections of the principal
spillway intake structure, slide gate mechanisms, and
impact stilling basin.

3) Visual observation of discernible hazardous conditions or
safety deficiencies.

4) Evaluation of the downstream hazard potential.

Visual surveys were performed during periods when reservoir
and tailwater were at normal pool levels.

A visual observation checklist and field sketch are given in
Appendix A. Specific observations are illustrated in photographs
of Appendix D.

Based on visual observations, the general condition of the dam
is considered fair. This fair condition classification is
specifically based on the visual observation of a seepage zone
located at the toe of the dam. The observed seepage zone is
located in the vicinity of the left (east) dam abutment and
a fault rubble zone. The cause and origin of the seepage
could not be conclusively established by visual observation.
{ﬁ iz believed the seepage may represent a potential hazard to
e dam. :

The following conditions were observed on the dates of the
field reconnaissances.

Embankment

1) Surficial. Embankment and abutment slopes are vegetated
with a dense grass cover. Minor rill erosion was evident
on the left (east) dam abutment junction. A shallow
depression is Jocated on the downstream slope, about
120 ft. right (west) of the impact stilling basin.

Eroded footpaths extend across the upstream slope, one
(1.0) ft. above the riprap berm and on the downstream
embankment slope about 300 ft. left (east) of the right
(west) abutment. Tire ruts, about 0.2 ft. deep, have
been worn into the embankment crest. These tire ruts
extend across the entire length of the crest and down the
upstream dam-spillway abutment. Limestone rock riprap,
exposed above normal pool level on the upstream slope

berm, is disintegrating into small fragments. (See
Photograph No. 2?.

8




2)

Seepage. Extensive wet zones are located below the
downstream embankment toe, on each side of the impact
stilling basin and exit stream channel. The wet zones
extend outward from the embankment toe about 100 ft. and
have a surface width of about 40 ft. (Refer to field
sketch, Appendix A.)

The wet zone located on the right (west side of the
stream channel may be caused by seepage and/or surface
runoff. However, a free flowing seep was not identified.

The wet zone located on the left (east) side of the
impact basin and stream channel is believed caused by
seepage. A seepage zone was observed located about
25 ft. east of the impact stilling basin.

The observed seepage zone contains a very soft surface
area (about 100 sq. ft.) consisting of clayey silts.
These soils are saturated and may have been transported
by the seepage. One can easily penetrate his foot into
the soft seepage zone about eight (8) inches. (Refer to
Appengix A, page A-11, Post-Inspection Review of Seepage
Zone. ‘

Ponded seepage water is evident throughout the surface

area of the wet zone. This ponded water was observed to
gradually drain into the stream channel at several locations.
A flow rate of about 3 gpm was estimated at one discharge
point. High grass and rock riprap prevented measurement

of flow rates at other discharge points.

This seepage zone (left (east) of the stream channel) was
identified by Soil Conservation Service personnel as

being in the same general area as the seep which developed
eight months. after filling of the dam reservoir.

c. Appurtenant Structures

1)

2)

Principal Spillway Riser. Significant deficiencies were
not observed. The 30 in. dia. slide gate was exercised
and found operabie.

Qutlet Works. The impact stilling basin is in good
condition. There was no evidence of spalling or cracking
of exposed concrete surfaces. A 12 in. dia. seepage
outlet drain exits from each side wall of the impact
basin. Each outlet drain had an estimated 10 gpm clear
discharge. ,

The rock riprap placed on exit channel stream banks shows
evidence of advanced weathering. However, these channel
banks appear stable at the present time. The downstream
channel was observed free of debris and flow obstructions.

’




3) Emergency Spillway. Spillway channel bottoms and side
slopes are vegetated with a dense grass. A shallow
footpath extends across the upstream channel bottom and
both channel side slopes. Spillway side slopes approximate
a 3H:1V inclination and appear stable.

d. Reservoir Area. Visual observations and map review indicate
that the immediate reservoir drainage area has gentle to
moderate sloping shoreline and slopes. Reservoir shoreline
and slopes are predominately covered with woodland and appear
stable. No evidence of landslides or significant siltation
problems were observed.

e. Downstream Channel. The immediate downstream channel reach is
about 10 ft. wide and has stable side slopes. No conditions
were observed in the downstream channel that might cause flow
obstruction and present hazard to the dam.

Downstream from the dam, Broad Ford Run flows approximately
0.65 miles south where it forms a confluence with the Little
Youghiogheny River. Mountain Lake Dam is located in the
downstream flood plain, about 0.1 miles upstream of the Little
Youghiogheny River-Broad Ford Run confluence. Mountain Lake
reservoir was observed drained on the date of the field recon-
naissance. The community of Mountain Lake Park and the town
of Oakland, Maryland, are respectively located approximately
0.4 miles and 3.5 miles downstream of the dam embankment.

3.2 Evaluation
a. Embankment

1) Surficial. The rill erosion, eroded footpaths, tire
ruts, and shallow depression observed on the embankment
slopes are surfi¢ial deficiencies and are not considered
significant. However, remedial repairs should be made as
soon as practical.

I S A

Additional rock riprap will be required to replace dis-
integrated Jimestone riprap exposed above normal pool
level on the upstream slope berm. The disintegrating
rock riprap berm may not provide sufficient protection
against wave erosion.

2) Seepage. The seepage zone located at the toe of the dam
1s considered to represent a potential hazard to the dam
based on the following:

et w—— s

a) Seepage is being ponded in an approximate 4,000 sq. ft.
surface area located between 25 and 100 ft. below
the toe of the dam.

b) The Soil Conservation Service construction report
1' indicates that a seepage zone developed in this general
: Jocation about eight months after the reservoir reached
its design elevation behind the dam. The observed
seepage had an estimated flow rate of 5 gpm.

10
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c) A soil zone of extremely soft consistency was identified
within the above ponded surface area. The soil
material contained in the zone may have been trans-
ported by the seepage.

d) Based on reservoir water level, there is a potential
hydraulic head of 27 ft. for normal pool conditions.
This could be increased to 37 ft. for design high
water pool levels.

e) The total quantity of free flowing water could not
be estimated. However, three specific channels flowing
from the seepage zone to the stream channel were
observed and noted.

f) Forty (40) percent of the upstream embankment slope
is below normal pool level and cannot be observed
for possible depressed areas.

The cause and origin of the observed seepage could not be
conclusively established by visual observation and review
of design documents. It is speculated that the seepage
may be related to the fault rubble zone underlying the
left abutment. However, observation well readings and
the observed discharge from seepage drains do not appear
to support this. It is recommended a detailed study be
made to determine the following:

a) Cause(s) and origin of the seepage condition.

b) Quantity of seepage flow, and fluctuation in flow
due to reservoir pool levels or ground water conditions.

c) Quality of seepage (amount of -eroded fines contained
in seepage flow).

d) Significance of seepage condition to dam stability.
e) Recommendations for remedial measures, as necessary.
b. Appurtenant Structures. The principal and emergency spillways

and impact stilling basin appear to be functioning as designed
and are considered to be in good condition.

11
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. Reservoir pool level is normally maintained by the
uncontrolled weir crest openings of the principal spillway riser.
Normal operating procedure does not require a dam tender. The only
operational feature of the dam is a mechanical slide gate used to
drain or lower the reservoir pool. The slide gate is infrequently
operated and is normally closed.

4.2 Maintenance of Dam. The dam facility is maintained by the Mayor
and Town Council of Oakland. Park maintenance crews and civic
groups provide assistance in the upkeep of the dam embankment and
appurtenances. Maintenance reportedly consists of mowing embankment
and spillway slopes, applying lime and fertilizer, repairing eroded
areas, removing trash, and clearing debris from trash racks.

4.3 Inspection of Dam. The Mayor and Town Council of Oakland are
required by the State of Maryland to inspect the dam annually and
make needed repairs. Formal inspections have been performed by the
Soil Conservation Service at the request of the Mayor and Town
Council. Inspections generally consist of visually examining the
dam embankment, appurtenant structures, reservoir area, and outlet
channel, and providing repair recommendations.

4.4 Maintenance of Operating Facilities. There is no record of how
often the siide gate and 1ifting mechanisms are maintenanced or
exercised. The slide gate was found operable on our April 11, 1979,
field reconnaissance.

4.5 MWarning System. There is no warning system or formal emergency
procedure to alert, or evacuate as necessary, downstream residents
in the event or threat of a dam failure.

4.6 Evaluation. In general, maintenance and inspection procedures at
Little Youghiogheny Site No. 6 are considered to be adequate.
However, a formal flood surveillance and warning plan is needed for
the protection of downstream residents. In addition, future inspections
should be conducted with an emphasis on the seepage/wet zones
1gcatgd at the embankment toe, to determine that conditions are not
changing.

— e
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features

b}
a.
b.
c'
d.

Design Data. Little Youghiogheny Site No. 6 has a watershed
drainage area of 4,365 acres vegetated primarily by cropland,
woodland, and pasture. The dam impounds a reservoir with a
surface area of 138 acres and a normal pool storage volume of
1,410 ac.-ft. Hydrology analyses were based on Soil Conservation
Service structure classification "C" criteria ("high" hazard).

The principal spillway weir crest openings were designed to
pass the 6 hour, 100-year frequency storm without activating
the emergency spillway. Fifty year sediment accumulation

(85 ac.-ft.) and beneficial storage of 1,325 ac.-ft. (for
water supply and recreation) were used to set the riser crest
openings at 16 ft. below the dam crest (E1. 2,432.0).

The hydraulic capacity of the emergency spillway channel is
reported to be 17,000 cfs when the reservoir pool is level

with the dam crest (E1. 2,449.0). Spillway capacity was
designed to pass a flood corresponding to 22.7 in. of runoff

in six hours without overtopping the dam embankment. Top of
dam elevation was based on Soil Conservation Service, freeboard
hydrograph criteria. (Refer to Appendix C for summary of

data.

As previously indicated, Little Youghiogheny Site No. 6 is
classified as an "intermediate" size, "high" hazarc¢ dam.
According to guideline criteria, the required spillway design
flood for the dam facility is the PMF. Soil Conservation
Service routing calculations indicate dam storage and emergency
spillway capacity is adequate to pass 100% of PMF.

The reviewed Soil Conservation Service hydrological/hydraulic
design information is in accordance with accepted engineering
practice and is considered to be adequate for the scope of a

Phase 1 study.

Experience Data. Records are not kept of reservoir level
elevations or rainfall amounts. There is no record or report
of the emergency spillway ever being activated during periods
of heavy rainfall.

Visual Observations. On the dates of the field reconnaissances,
no evidence of serious deficiencies were observed that would
prevent the emergency spillway or principal spillway riser to
function as designed.

Overtopping Potential. The Corps of Engineers guidelines
“recommends the Probable Maximum Flood (PMF) for "intermediate"

size, "high" hazard dams. Hydrometeorological Report No. 33
indicates the adjusted 6 hour PMF direct rainfall for the
subject site area is 21.5 in.

13
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Soil Conservation Service routing calculations indicate dam
and spillway are sized to pass a flood corresponding to 22.7 in.
of runoff in 6 hours without overtopping the dam crest.

Based on the above data, it is considered unlikely the dam
embankment will be overtopped.

Emergency Spillway Adequacy. Data, previously developed,

indicates that reservoir storage and spillway hydraulic capacity
is adequate to pass 100% of the PMF. The dam and spillways

are therefore considered adequate and in accordance with
recommended criteria.

Downstream Conditions. Downstream of the dam, Broad Ford Run
empties into the Little Youghiogheny River, just north of Loch
Lynn Heights. In this half mile channel reach and flood
plain, about eight (8) inhabited structures will be subject to
damage and loss of life in the event of a dam failure.

Mountain Lake Dam is located in the downstream flood plain
approximately 0.55 miles south of Little Youghiogheny Site

No. 6. The Little Youghiogheny River intersects State Routes 41,
5, and 219 before emptying into the Youghiogheny River about

1 mile west of Oakland, Maryland. Substantial property

damage and loss of life would likely occur along the southwest
residential boundaries of Oakland, if the dam fails.

14
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SECTION 6
STRUCTURAL STABILITY

Evaluation of Structural Stability

a.

Visual Observations

1)

2)

Design and Construction Data

Embankment. Surficial embankment deficiencies identified

in Section 3.1-b(1) are not considered to have a significant

effect on dam stability. However, the observed seepage

zone located at the toe of the dam is considered to
represent a potential hazard to the dam. As previously
indicated, the cause and origin of the seepage could not
be conclusively established by visual observation.
However, since this wet area initially developed with
the filling of the reservoir it is believed to be caused
by seepage through the embankment or foundation. The
observed silt material contained in the seepage zone
indicates piping may be in progress. Therefore, further
investigation is considered necessary to ascertain the
significance of the seepage to dam stability.

Appurtenant Structures. Visual observations of the

principal and emergency spillways and outlet works did
not reveal evidence of structural distress that would
significantly affect hydraulic performance or dam stability.

1)

Subsurface Exploration. The geological and subsurface
investigation of the dam site and borrow areas included
19 power auger holes, 59 air rotary drill holes, and 90
test pits. (See Plate Nos. 1, 8, 9, 10, 11, 12, and 13.)

Test boring logs indicate overburden soils deposited at
abutment slopes (at dam centerline) consist predominately
of residual and alluvial silts and clays containing
boulders and cobbles of conglomerate sandstone. This

soil deposit extends to shale bedrock (Jennings Formation)
and varies in thickness from 2 ft. to about 12 ft.

Flood plain soils are described as alluvial and colluvial
in origin. These alluvial and colluvial deposits reportedly
vary in thickness, and typically consist of 4 to 6 ft.

of soft silty clays underlain by gravels, sands, and
cobbles to an average depth of 13 ft. where soft shale
bedrock is encountered.

Ground water levels encountered in flood plain drill

holes and test pits averaged 1 ft. below ground surface.
Artesian pressure was encountered in numerous drill holes
with heads measuring from 1 to about § ft. above ground
surface at 3 drill holes. Artesian flows varied from
about 2 gpm to a maximum of 5 gpm according to estimates
in the drill logs. (Refer to Regional Geology, Appendix F
for additional geological and geohydrology information.)

e
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2)

3)

4)

5)

6)

In-Situ Testing. Constant head field permeability tests

and pressure tests were performed in overburdened soils
and foundation bedrock. Results indicate the overburden
soils are of low permeability (0-2 ft./day). However,
the fault rubble zone was found to have a permeability
rate in excess of 100 cubic ft./day/sq. ft. of cross
section. The overall expected seepage flow through the
fault rubble zone (untreated) was estimated as 656,000
gallons per day (450 gpm), as computed by the Darcy Short
Path Method. Permeable zones in the bedrock foundation
were also encountered in areas apart from the fault zone
(dri1l holes No. 18 and 21). A cutoff trench and grout
curtain were constructed to reduce seepage flow and
reduce the potential risk of piping developing in the dam
foundation. (See Plate Nos. 2 and 5.)

Laboratory Testing. Classification, compacted dry density,
and shear strength tests were performed on selected

samples of foundation and borrow soils. The soil samples
were obtained from split spoon and shelby tube samplers

and test pit excavations.

Consolidated undrained triaxial tests were performed on
residual silty clay soils obtained from emergency spillway
excavation and borrow areas. Triaxial specimens were
compacted to 95% of Standard Proctor density and yielded
averaged shear strength parameters of ¢ = 289, ¢ = 500 gsf
(unsoaked), ¥ = 289, T = 490 psf (unsoaked), and ¢ = 159,
c = 900 psf (soaked). :

Slope Stability Analysis. Slope stability of upstream
and downstream embankments was evaluated at Sta. 11+75
(maximum section) using the Swedish Circular Arc Method.
The analyses considered a 48 ft. high homogeneous embankment
with 3H:1V side slopes overlying a bedrock foundation.
The Towest factor of safety against shear failure was
reported to be 1.63 for the rapid drawdown condition of
the upstream slope, and 1.71 for the steady-state seepage
condition of the downstream slope. The steady-state
phreatic surface used in this analysis sloped from the
emergency spillway crest level (10 ft. below dam crest)
to lilft. above the embankment toe (36 ft. below dam
crest).

Seepage Analysis. No calculations or references were
found in the design repart to indicate seepage analyses
were performed.

Stability Against Piping. Embankment soils were evaluated
for staB%lity against piping using filter criteria from
Navdocks DM-7. The study indicated the embankment core

so}}s are stable against piping into embankment shell
soils.

16




7) Observation Wells. Four (4) observation wells are installed

in the upstream and downstream embankment slopes for the
purpose of monitoring the effectiveness of the cutoff
trench and grout curtain. The observation wells extend
into the shale and sandstone bedrock on the right and
left sides of the fault zone located at the left (east)
embankment abutment. Observation well readings indicate
a drop in hydraulic head in the shale and sandstone
bedrock of about 10 and 15 ft., respectively, across the
grout curtain. Observation well readings also indicate a
gradual rise in hydraulic head of the shale bedrock
located upstream of the grout curtain.

8) Site History. Construction report for Little Youghiogheny
Site No. 6 indicates the development of a seepage zone at
the downstream abutment-flood plain junction within eight
(8) months after the filling of the reservoir. The
observed seepage zone extended about 30 ft. to 100 ft.
downstream of the dam on the left (east) side of the exit
stream channel. This zone reportedly had an estimated
seepage flow rate of 5 gpm.

¢. Operating Records. Operating records are not maintained at
the dam facility. However, the structural stability of the
dam embankment and appurtenant structures is not considered to
be affected by the operation of the slide gate.

d. Post-Construction Changes. Two (2) years after the dam was
constructed, a water supply pipeline was installed across the
entire Tength of the dam crest and width of the upstream
emergency spillway channel. (Refer to Section 1.2-g.) This
post-construction addition to the dam embankment is not
considered to have a significant effect on dam stability)
provided major leaks do not develop in the pipeline.

e. Seismic Stability. Based on available static slope stability
data, visual observations, and the past performance history of
the dam, the static stability of the embankment slopes is
considered to be adequate.

According to guideline criteria, Little Youghiogheny Site

1 No. 6 is located in a Seismic Zone 1 area (low seismic probability).
Based on this low seismic probability and recommended criteria

for the evaluation of seismic stability of dams, the seismic
stability of the dam structure is presumed to be adequate

under these earthquake conditions.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS/PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation

1) Embankment. Visual observations indicate Little Youghiogheny
Site No. 6 is in fair condition. This fair condition
classification is specifically based on the visual
observation of a seepage zone located at the toe of the
dam at the left (east) side of the exit stream channel.
The cause and origin of the seepage is not known with
certainty. It is believed the seepage condition may
represent a potential hazard to the dam. Since this wet
area left of the stream channel initially developed with
the filling of the reservoir it is believed to be caused
by seepage through the embankment or foundation. The
observed silt material contained in the seepage zone
indicates piping may be in progress. Therefore, further
investigation is considered necessary to ascertain the
significance of the seepage to dam stability.

2) Appurtenant Structures. Based on a review of available
design documents, as-built drawings, and visual observations
of conditions as they existed on the dates of the field
reconnaissances, the structural performance and condition
of the principal and emergency spillways and impact
stilling basin are assessed good.

3) Flood Discharge Capacity. The hydrological/hydraulic
computations reviewed in this study indicate the dam can
pass the PMF (100%), the requiréd spillway design flood,
without overtopping the dam embankment. Therefore, the
spillway system is considered adequate and in accordance
with recommended guideline criteria.

b. ~ Adequacy of Information. The design information and drawings
ava%lab‘e for this review were of sufficient detail to adequately
conduct a Phase 1 study.

¢. Necessity for Further Investigation. As previously indicated,
the cause and origin of the seepage identified in Section
3.1-b(2) is not known with certainty. This wet area reportedly
initially developed with the filling of the reservoir and may
be the result of seepage through the embankment or foundation.
Further investigation, as recommended in Section 7.2, is
considered necessary to ascertain the significance of the
seepage to dam stability.

The scope of the recommended study is beyond the intended
scope of a Phase 1 investigation.

18




d. Urgency. The study recommended in Section 7.2 should be
implemented immediately. Remedial repairs recommended to
correct surficial embankment deficiencies should be performed
as soon as possible.

7.2 Recommendations/Remedial Measures. The following recommendations

are presented based on the data obtained.

a. Dam and Appurtenant Structures

1)

2)

3)

Implement study to evaluate and ascertain the significance
of seepage zone located at toe of dam. Study should
determine the following:

a) Cause(s) and origin of the seepage condition.

b) Quantity of seepage flow, and fluctuation in flow
due to reservoir pool levels or ground water conditions.

c) Quality of seepage (amount of eroded fines contained
in seepage flow).

d) Significance of seepage condition to dam stabi]ity.‘
e) Recommendations for remedial measures, as necessary.

This study should be performed by a professional geotechnical
engineer, experienced in the design and inspection of
earthfill dams.

Place additional (suitable) rock riprap on the upstream
slope berm above normal pool level.

Repair surficial rill and footpath erosion on embankment
slopes and upstream emergency spillway channel. Backfill
and resod tire ruts on the embankment crest and embankment-
spillway abutment.

b. Operation and Maintenance Procedures

1)

Develop a formal flood surveillance and warning plan.
Plan to include, but not limited to, the following:

a) Surveillance. Around-the-clock surveillance of the
dam embankment, reservoir and tailwater pool levels,
and spillway channels during periods of unusually
heavy rainfall.

b) Warning System. Formal warning procedures to alert
downstream residents in the event of expected high
flood flows.

c) Evacuation Plans. Adequate emergency contingency
plans to evacuate downstream residents in the event
or threat of a dam failure.
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2) Periodically observe wet zone located right (west) of

impact stilling basin and exit stream channel for an

increase in surface area or the development of a seepage
condition.
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CONSTRUCT [OR_DETALLS

Lareh Fill - 20ne I

A

This zone shall consist of meterisls obtained from ' he Emergency Spillwey
and Borrow Area.

1. CL-ML qater(al o3 represented by:
TP 220 (1.0' to 3.5';
TP 152 (3.6' to 10.7%)

2. CL materlel as reprcaented by:
tP 220 (3.5' to 8.5*)

3. ML materisl as represented by:
TP 154 (0.5' to 6.5')
TP 157 (0.7* to 2.5")

Compsction shall be Class A. The £i11 matrix shall be compacted to no less
than 257 of the maximum density obtained in compaction tests of the £i1l
materisls performed in accordance with Mcthod A, ASIM Designation D-698.

The wolsture content of the fill matrix shall be no more than 1% below or
2% above opt Lmun mointure content,

The maximum size of rock fragments that shall be incorporated in the fill
is six (6) inches.

The maximum thickness of the layers of fill material before compaction shall
be nine (9) toches.

tarth F{11 - 7one II

AL

This zone shall consist of cwterials obtatlned from the Lmer;ency Spilluay and
Borrow irea, such as tiie GC-GM material As reprcsented by TP 220 (8.5' ¢o 12.5°)
and TP 157 (2.5 to 10'). 1t may also include oversized rock fragments that
have been removed {rom Zone 1.

e (12) inches. The
erore compaction shall be

The maximum size of rock fragments <hall be 1w
maximum thickness of layers of ftll materials
eighteen (19) inches.

Compaction ghall be Class C. A minimum of four (4) passes per layer of fill of
& pneunatic tireC voller weighing st least fifty (50) tons (sctatic scrvice
weight) shall be required.

Rock {ragments cxceecCins, the maximum size shall be removed from the embankment
and disposed in locations as directed by the cngineer.

The molsture content of the £i11 material shall be maintained within the limits
required to: (a) prevent bulking or rilatance of the msterial under the action
of the hauling or compacting equipment; (b) prevent the adhercnce of the £i1l
material to the treads anc tracks of the equipment; and (¢) insurc the crushing
and blending of e soll clode and anrre;ations into 8 reasonably homopeneous
mass,
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L. The limits of the grout cuttaio abown ere sppronimets end vill be odjusied Ln
Scurdeace vith Lhe caméitions oncountared.

3. 1n geseral, the grovt curtsia wiil be subdivided 1uto sectiond 0ot wore than
LU0 test Lo leagth. Croutlng operations ia the section in tbe viciaity of
the priacipal spillwey coodull shail da compieted prior to Lnstalletluvs of the
principal sprilvey comdule.

3. s general, atage growting vill e used to establish (he grovt curtain.

4. Basimas grouting preasurs required will Aot exceed 50 pss ot the collar of
the nole.

¢ vas - oriag Bite will be permicted for aribling grout holes, as
by (he Engineer.

b, Comsnt weed 1 grout sball de Type II.

Srout holes will be dode by the apilt specing metbod. ALl deilling and
routing 1o eech section shall be accomplisned 4. lines | and 3 befurw any deiliing
ns grovtiog s done on Llas 2. The cced tor gruuting 9o Lias 2 vill ba deter-

by the Guglnesr Based oo the cesults ol pressure Ceats and grout teke (o

L.d primery holes a dtae 2,

Deiiled Soles in auvaare ot & bole deing growtad onall du limited Co cwo holes
Vithio 8 section OF Bep.rited (1 o hole Belng ATOuCed By 3 distinie of 50 teel.

8. >ecosd stage geontiag mey pricocd affer the Iiret stuge geout, Vithin o dletiace
of 30 fuet 01 the hole tu be gruouted, hes sel Iue 4 period nod less theu 24 bours.

9, 2es sdacty 2V tArouyh 25 tor logs ot ¢rill holes and cesc pics.
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AR 205 STA 6+b

M 10 Rlev. 2434.4

C/L Dea $te. 14489 Reg. Ov15 vt.
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Tepsol
Sendy silt, cobbles & brown send

Ioiv 1p, 40 cy Spilluws 1 ks
Topeotl

Brown or yellow send - clsy & cobbles
illvey £} 432.0
Topeoil

Brown or yellow sand & silt w/eome
cobbles & clay
+10 lc. 105°
Topsoil

Brovm sand w/eame silt & SS frag,
Srown sand w/some silt, rock frag.

ency Sptliwey Rlev, 2450

nd w/eome clay & rock freg.
Brown sand w/liccle sile
Sofc gray shale

it. 125° emergency Spillvey Elev, 2631.6

Topaoll
I::vn sand

AN 604A_STA 3410 pe. 80° Emergency Spillwey Elev. 2642.3

Topeoil
Brown sand cobbles w/some clay

Topeoil

& occ. cobbl d. d

dense, .«11 g f::u. l.u 0 100

w0 . .

Tine." Fesiduum, -0 Sererelly

Drove casing to 4.0'

Shate-highly weathered. Recov- 6.0-7.3 21 .pt

ored as: Silty clay, med, stiff 8.0-9.0 47 @
to stiff, wed. plas., mwolsc, brn.

6 gray, iron stained thin bedded,

highly fractured.

Drove casing to 9,0'

refussl 15.0
Shale-highly weathered w/thick clay Red.
seams of westh. parent shale. Very
soft to soft, moist, yel, bre. &
ﬂ"‘ thin bedded, dip 5-10°, very
lt i{ fractured horizontsl & vertical.
W.L. 10-13-67 @ 18.0°

Red.

Lost half drilling fluid @ 24',
approx. 12 spm Red.
W.l. 10-4-67 @ 26.0' depeh
Decreaass am't. of clayey layera.
Now gray in color. .
Shale-moderately westhered soft, moist, dk,
grey. thio bedded, dip 5-160, highly Jointed

fractured, horizontel & verticsl, oec.
thin lc':-y‘u-

« M. & siley 33.0 to 34.5; very soft &
clayey 34.5 to !IJ 7

Becoming K:llw w/iron stain from 38.5,
slightly hard, concains some sflt. Wo
lsprcchhlc loss of drilling fluid.
40.0-40.3 red w/Fe stetins
40.5-41.0 reduced co sofc yellow clay
41.3443.0 gilestone (v/v.f.eand), argillaceous
mod. hd, to hd., thin to med. bedded, dip 5-10°
43.0-46.0 Shale-weathered ("0t like) very softc,
wofet, yellow gray.

lomeratic Sandstona, msssive, coarse grained
wall cemanced, white w/ivon staine, composed of
quertz eand & lencicular quartx pebbles. Jointed
vertical & horizontal. Joints open, Fe stained
& w/thin clay coatinge.
Oal"l.marlue Sandatone, massive, coarse
gra

ed, well cemented, white w/iron steins Red.
€ od of rtz send & lenticular quarts
r les. Jofnted vertical & horfgzontsal,
oints opan, Fe stained & w/thin clay costinge.

Row w/some f£iner grained sandstone.

Row mad. grained sandstone w/gray tint.
Sandetons, massive, fine to med. grained, red
:Mn;lng'to.sny. hard, well cemented, modar-
ately jeinted.

Sandstone, messive, fine g-a{ded, hard, well
cemanted, wofst, lilghny srgtilaceous.

Lefe 1.7' s bottom of hole.
ll:nn of hole. -
ter preseure tests.
4.0-’.8 IR .
9.0-15.0 12'% k-0.03
13.0-19.0 sintlar co above
some

29.0-34.0 53.1°'8 ket
0.0-6.0 3'R K-0,46

19.0-21.0 1aake,
19.0-26.0 18.5'n ::ll?;’
[ ] .13

Packers weuld aee hold whew dr
Anctoase o

-

0
3
H
Clayey Sand. w/some fine gravel 0.5-1.5% S~ 55t
ense to

depth (incl. Artesian Pressure

1007

1001

98 Rl Seddnd,
L LI w/iron,
942 21.0

15.0-81.0 23.4'% Kel.

1led - ’
. wuter love from depeh 19'te 26
S ) - :

elev. 7430,0 C/t a, J6+

0.0 1.0 Topsoll soms cobbles & mmell boulders

ir victsity of setup.
1. 9.9 Ciayey Sand. Med. demse

mad,

. 010

2,0-3.0 18 3C

o

. . wotet, yeliew brm.,3.3-4.93 23
ples. fines, wofet, ys ™., <o

sand cosree-a
(weathered

Casing drives to 9.0°

le same.

9.0 15.0 Cleyay Sand, mov very deuwss.

Casing driven te 13.0°
19.5 Clayey Sand, . danse

Castng driven to 19.5°
19.5

vlar ot)'u-tu. 3.0

24.0 Sams as sbove to 20.0; from
20.0° Sandy Clay (residuum
of ahale) very stiff to hard,

6375 B
8.0-9.0 31

9.35-10.3 30
11.0-12.0 26 $C spt
12.3-13.5 82
.0-15.0 26
15.5-16.3 227
17.0-18.0 26 SC apt
18.5-19.5 23

med. plas., sofet, ysl. bru.,

esnd coarse.
Cas driven te 24.0°
x

2.0 20.3 Llesn Clay w/weathered

frags. Rerd, med, :lt::l;

wolst, yel. dru.,
Ersct. saprolite

W.L. 20.5" 10-9-67 (iocl. Artesisn Press.)
shale

26.5-25.5 92 CL spt
26.0-27.0 17
27.5-28.5 64

ite.
hole w/) $/8" tricone

Reamed
31.5 Sema as 26.0 to 28.5
37.0 31.5+33.7 Siltstone-h:
to mod

hd., motst,

Sandstone.

29.0-30.0 33 ept
30.0-31.0 52

refusal 31.5
hly westhered, eoft
N . + thickness, iron Red.
stained, highly fractured, clay seems.
33.7-36.7 Very soft shale (MM or CR),
hnhly plastic, micacecus, .n{. can be
indented w/finger; @ 36.7 Conglameratic

, massive,

37.0 &l.3 Cant‘ atic S
well cemented, cosrse
uartz, pebbles round

usrcs & lenticular o 3
. Righl

Jointed &

rectured vertical & horizontal, open,

tronstained & clay filled, dip $°

47.0

.0
2.0 57.0 Sandstone thick to thin bedded, fine to
wmed. grain, well cemented, 1t, olv. t" N
wod. Ba. to nd., highly jo! cal &
horizontsl vlch‘ seams, d
* depth
Sandstone, fine gratn, massive, well
cemented, d%. yay. -zlldsselnluly

$7.0 61.0 Sound rock @ 60.

41.0 67.0

ntact w/occ.
352 .0

. ?
72.0 75.0 Shale w/occ. thin sa

75% Bottow of hole
Vater pressure tests
01 9.0-10.5 Mo water loss
9.0-15.0 12'H K+0,21
971 15.0-19.5 Ro weter loss
19.5-264.0 20'% X-0.009
26.0-28.5 No water loss
28.5-31.5 20'd X+0.03
24.0-75.0 20'R K«0.0%

16 El Sta. 644!

0.0 1.0 Topeoil

. 26438.1 c/L

832 1.0 3.5 Sandy Clay w/some gravel & ang.
It 11 P1'0E aai

woist ow, gravel of shale

R L atlistope. "

flags., hard, med.

Drove casing to 3.3

“::' “ hal

2.0 @ 71.5 very soft dk. gray shale

S hriid n:-u’ne; shale soft

to very soft, dk. gray, moist, thia

bedded; sandstone mod. hd. t , fine °

grain, dk. gray, sll highly jointed, dip 59
1

100
[0 ]

48
intcs vart
1p §

1000,
1000
1002
100%

No appreoisble ssounts drilling fluid losc.

62.0-?.0 :§:= :3 "
7.0-62.0 66. .
21.0-75.0 66.2°d R<0.0002
47.0-52.0

0 66.2°

0 66.2'

2.0-3.0 41 O spc

refusal 3.%

.
Interbedded siltstone & shale-hight
weath, Siltstone mod. hd.
bedded, iron stelned, yeliov.

moiet, thie Red. 752
le -

ft, moist, yellow, {ron stained,

6.0
’{«z Hore yellow clay.

~o
wow
-

rained

clay seams.

Conglomeratic Sandstone, massive, coarse

3%
1002

well cemented, quarte-sand &

7ntteuin quartz pebbles, white stailved

1.0 16.0

Drove casting to 7.0°
16.0 21.0 w/yallow clay seas
X W.il. 17.7' 10-20-67
26.0 Slickensides noted
2.0 J1.0

1.0 3.0
3.0 6!.:

as from
. Slick @ 36.4°
4L.0 &6,

Open & {rom stained, clay costed, -
Joints verticsl & horizon.

100%
1000

98%
as above to 29.0' (lost warer @ 26.3) . 1002
@ 29.0 Sandstone fine grein, massive, well
cemented, hard, &k. gray, o
ooted, nlntl.vcl‘ intact,
29.0 - oo slickensides.

ickenaides
100%

Sama a3 sbove to 43.6 - slicks in Ssndetove ”w

4.0 s1.0 w/tht

3.0
Frem 3 7 marhed

<.

@ 45,6 Shele soft, dk. gra.
The o (nterbedd

56.0 Sams 2+ above te $51.7 Ota)

souse
Lethat, the shave 1.
- ﬁr some 'r : !u:;- ™ “..m:g’

o far




pdoe: 13.1 4

M osec. W foatimed) R LEGEND
3 . . Bic hem SYMBOLS
et L » ?
p 60.0 66.0 Shale-sound, soft u wod. bd., - L faet * ; UNCONSOLIDATLD MATEmAL
wolst, rey bedded, . - ,
B @ 0= 1I- -
p ane o .0 sccommadetion 8licking. -
. . sand. 4’4 clay. pont o
n.o Sottom of hele R A% E
PICHEI e e -~ i
.0-3. - Py clay.
2.5-7.0 3'u g0 67.0-71.0 36.1'0 K.2.8 m @ D
- B I WO 2 e 1 L W
! X4 u! . . DU Kaae
fone wnctd & mh!s 35.0-40.0 13.0°N Kaev . m*" w"" D
.0-26.0 1). Reb.3 2.0-37.0 17,6’ ¥ Ru~e
-t £-10.3 27.0-32.0 52.2'R ka7, CONSOUDATED MATERIAL
N :3.” 1;:-;;% ;g.::ll :‘-65 N Sedwaantary Rocks
' . 17.0-22. 8'0 Ra12.4
- k1.2 12.0-17.0 23,7’ K187’ ..uu E‘"‘ %"’"‘“’" .“'
£-0.0018 7.0-71.0 19.9'H K.2.8 o
0.1
£=0.7
DA 15 Elev. 2430.0 C/L Dam Sta. 7.93 ._0+00
poey 0.0 1.0 Topsoil many 8" to 10" cobbles o
- sstup sTea,
1.0 3.0 Silcy Sand w/grevel; med. 2.0-3.0 38 W spt )
den 1 .
" ta x
3.0 4.5 Boulder exceeds 501 b{ 3.54.5 67 M oept M
;:};r) remsainder: Silty 3
w/some gravel, dense,
Sed. 80T low-non pl.": wotst, yel. bru., ":‘k""“"' Undifterentisted
1 ;n.uhr !:u to :o;ul st serpenting
Yove cas to & ricore
435 7.8 ::duom &ld:u w/mud nm. WS"M‘/(
-coarse grain, . he and
-od well c-‘nnud, rey & nd-h. ®  hola logged onty P ks and do
byn., lost drilling !’uld @7 Red, 33T @ hoie sampled 7.0 paor wench
243 7.5 9.5 Stlty Sand 1'/: :ll’ s 0-9-0 33 SMoept ABBREVIATIONS
an Tave. end
lo\.v plas. tines, nlu. Refussl 7 9.%° ang  anguler wm.  lsminated G gravel, gvedy
A;: br:. unl\d -d.;e;ana bid. boulders (» 129 se.  ioose : m'.:;-w
anced cs t mas.  MmaIsive
lm 9.5 11.0 Boulder. Sq:d:!on:. gray-med. ;uln. Ned, B80% ::: :.',‘;.m med.  medum C clay, ciayey
N some clay coating. 5 68 S ept cav.  cavitwes mic.  mcaceous (; W-l:m‘
461 11.0 14.8 S{lty Saod w/some ang. 11.5-12. "p! et cemented mod  moderstely v graded
grovel & flage., wed, dense ca.  cosrse Nt norecovery poorty graded
to dense, llmr-mm plas. H:Ol. cbl.  cobbles 3127 per. sk
wet to moist, brow & Compact po.
}% brn., fine to nd rn 0. 14.5-14.8 58 : concretions r6d  rounded
Advanced caging ¢t un. crystame s, shghtly
@ 1&.5¢ dq!h 10-13’67 -  dense s eoft
1003 16.8 13.5 Sandstone (Boulders?), much of Red. 1T | em v, wme
Tecovery mud seams, ssndetone is 43 dowmiresm slo.  slowty
1001 fine grain, mod. h&., olv, grey, . fee ot gt
iron stained. frm.  tem th.  ttun bedded
18.5 19.2 Same s0 sbove to 18.9; st 18.9 " froc.  tractured o wfieceous
probable real bedrock contdct. 86% oy fagmeem ut  upAtteam
19.2 22.% Prom 18.9 Sandetone med. thick . trable ver  veriabie
bedded, ‘fine groin, wed. grey, 343 o pwn oo
S it e 0 sl £ e L e
eratel inted w/Fe statlcs 3
L8C 2.5 3.0 occ. cl: "i"; " 1007 L] ghly Wl et SN wewet \evel
- o ud e
230 2615 Jointed vercical & mmnull " 92 TEST hOLE NUMBERING SYSTEM
open & clay filled & lron staine .
g .5 0.5 Soee se .u’,;: t0 10.0'; at 30 3% ] Carteron of dom 0 — o -
soft gray s Borrow sred
30.5 3.0 n.::a'-/{m. ::g.rbo:dod f-. atley 1L ey oty 01 29 ﬁi g
eandst B t . v -
n.u.{.:n:« Ny uéﬁfn. !:-:m:d Converire of outie stroctre. 101 399
ted ren
,bi: ity -éod’ac;: :' ohecones £ UM IED SOIL CLASSIFICATION SYSTEM SYMBOLS
3.0 36.0 srain, M:ﬁly broken, wod. hd. to am CW  Weh graged grovets. grave! 1and motures
. vty grided gravely
36.0 39.0 Shale #8 sbove-dip @ 36" 8% -now vith 100 z Sty @i Rravet-aand it merhees
white dineral C“‘l"l on '“““'““ . €0 Ciayey graweis, +-oe sand clay mutures
. 15y & some Joing gluln- elﬂ"' m.,.“ Landn, 110 grcvel mustures
Rubble 2one 3 B LY 3 W Wl e .
39.0 &41.0 dip @ 39'.60-7 ‘.vl,n' Q32 ey P Poorty gree.” ands
61.0 46.0 Mow with rubbl. aeams, SM Sty sand
731 (d1p @ ‘g;r!“ @ ll'-lo") of : SC  Claysy sands; sand<Cley mintues
parent s et of 50 or lese
4] 6.0 51.0 Rubble of slickensided & ground ud bond Wi o e b o v 50
1.0 s3.0 thele. Mod scems of perent shale- § a c:m;mmumuso-m
5.0 56.0 dip ¥ CH  Cleys wth hawnd henet sbove 30
36.0 59.0 ’1 "t ‘ecrnu {n incensity of won o u.aumwm-munw Wit of SO or leve
1000 sult zone, otherw sone 89 4 oM Orgtni: s and -th
Dip 459, cave in O 56 : .
1001 59.0 63.0 ed shale & fine sandstone;
ofe, u,, andetene fise,
ot B St s 7 CTESP HOLES .
w0 cked, w/vht, o L OGS E ,
ainersl mod, broken, stéep .94
0.0 joince & slicks, LITI'LE YOUGHIOGHENY WATERSHED
oy W0 " , GARRETT COUNTY,” MARYLAND
100t wod. siiched b prote e RESERVOIR NO.
131 fract h:uh‘ wiquagts ot seft . - SERVO
w0 20 i™  |"U.S. DEPARTMENT OF AGRICULTURE
1, SOIL CONSERVATION SERVICE ‘
[T
7.0 1.0 e ot
- 0%
31001008 Aaik, w
Ky 93 ot 133 na Aipizthat’s

NN

e




NN Y Y Mg

e AT R

] ”
P8 16 Elev, 2610,0 /L Pam Bte, $s07 Mea, 0400 LT LD Doy, 2418.2 G/L Do e, 12930 Wre, Qo6 Lft,
. t .
B3 Yeed T 0.0 1 0 T-.sefl
0.0 1.0 I‘ﬁ.‘.‘u‘." vl u::':.ﬂ.:‘:’:{: . »t 1.0 4.5 h,-nll.: of ng:ouaz . vll ssvdstone o
Recovered as: rove 0-3.
uy that will u:c: 1 cu. yd., generally of oo lx:' gt }{.:“..“,m. . 3 5.8
) . wed. s. fines, ol. wotist, yel.
1.0 -1:.":: )lg'zﬂul‘-n excesding 751 bra: & gray, irow ecatved. |
’ remstader Q. 4.3 9.0 :::-h y -c::m-: N :g-gg
Head P srad ss: Clayey Cravel- .57,
s Anuch‘:’ oad 1o n“:hr 0030 @@ Gravelly E.hy. C:u: asd. p. .., $.0-9.0
e e Tk s bianty Tractura, e om seeist
© ly » @0 I!, ples., . ')
. Cas. drivea to 9.0
5.0 9.0 mw‘ u ! z,og 9.0 15.0 m%:' ly weschared very soft, w/soft
Boulders d.,'“_. ae above white mineral euu.-!o on joint surfeces.
$.0 9.5 ’ Refusal 9.5° Recovered as: Cravelly Clay very 9.3-10.5
9.5 10.5 Tricone A spc .{m‘u ”:‘dn?‘t plas., -1.:;, {l 0-12.0
. . - olv. bra. réct. grove

103 10wt v or ane drenariane foe: 1012025 ape ez TR
.u{nl. rutbly - recovered &s CL-CH % W.L, 12.8' depth 11-6-47 {includes eomc A
Drove casing to 12.0' hit hard rock Drove casing to 14.9 5.5-16

12.0 16.0 seams & sandstone. Sandstone fine, dk. Red. 301 15.0 21.0 1 '3' *
! “ hard, vell cemen. very highly fract. 17.0-18.9
c“uy ‘lllchculldcd soft white mineral

DES .

16.0 21.0 Sha 21.0 22.3 th-h My wesathered, soft, moist
.x1§:.3°‘§z:§1;'§¥.:$5:;4‘;}" o x'"" 81 ru;‘ thin bedded, low angle dip,
mineral mtt -bbr;ud or. 7:... I'lol;tl: r:etu':;: :‘ ::n:u ':{uc::: &
parent - ubble zone. to 20° £ lzonta iner ings
then 208. oo surfaces.

21.0 26.0 76% 22.5 26.0 Shale-w/thin ioterbedded sandstonss.

26.0 31.0 HMHole :-vln; @ 26'-now w/thin lnce‘rrhcddad 621 Shale soft, -1-:. ak. grey, thin bedded,
silty sandstones, wod. hd., dip 40°, rock und-tmlrd f' ‘:lhd.,ldk. rey, :hl.n

e bedded. Al L/ t te minersl coatings
g to 26.0' depth. on surfaces ckensides and fractured oom=
31.0 36.0 Dip occ. increases to vc:!lcll 901 mthnrod, tp 12° aud seams or gouge of
36.0 41.0 ls‘:': 36. z'--hnh ngttrhddcd sandstones. 1007 ’.""“ 2“‘ :‘l“lu .9 decresse slicking
e soft to mod wofise, dk. & soft white miners
nitn N“mux;.“{“d’ sound vz:: y 26.0 10,8 vhs-t nt:::-: v::t -llckmol:u & o:f:
minor ace ation slicking, dip ? te al, or gouge of paren

41.0 46.0 Same ss above. shale @ 29.7

46.0 . Bottom of hole. %3 30.8 35.5 Shale w/thin interbedded sandstones, shale
Water pressure tests sofr wolet, dk. grly. :Mn bedded, sandstone
0.0-5.0 2.0"H K-0.56 30.5-36.0 50.6'H K-2.4 to dk. rer thin bedded.
12.0-16.0 36.8°M K=12.2 30.5-41.0 46.2'H K1.6 All m-—“h-"d -llsh! y to mod. jtd.,

e 16.0-21.0 13.8'H K<34.0 4£2.5-46.0 46.2'1 Ksl.6 relatively intact & sound
V4 - 16.0-26.0 13.8'H K«20.7 37.5-42.5 46.2'H K0 * Loes dus to rotation
. 26.0-31.0 50.6'H K=2.7 30.5-46.0 48.1'H Kal.7 35.5 19.0 * Core loss due to locked tloner bbl.
B 26.0-31.0 110.4'H Ke1.9 39.0 40.4
i 0.4 4.5 Dip 10°. Prom 42.6-interbedded v.f. silty
DN 18 Elev. 2404.4 C/L Dem Sta. 11354 Rng. 0400 sandstone & shales, soft to wod. hd., sl.
. 0.0 1.0 T 1 woist, dk. gray, thin bedded
4 ' 4.5 47.0 Same ae sbove from 42.6 to 46.0 - Prom
v ;;..'..:'5.}":? f:rn run v/:on bbl. was 1 below “10 Oh-::; “f‘.:ﬂ very soft, dk. gray
1.0 4.5 Silty Cley-soft, med. plas., wet yel, bra 1.0 51.0 Soft te wery so
- . , . . B ft shale contioues te $0.9*
very sTightly orpentc 16 sa epe 5.0 57.0 From 50.9 ﬁxmm w/v.f. send., mod. hd.
’

4.5 6.0 Clay-moderately organic w/some (uu. CL  spt to M.. sl. mofst, mod. nny. thin to mad.
of vegetation Including decayed tree bedded dip 5’ - @ 55.0 10- to very
trunks & branches. 5.0-6.0 ? soft MA type material, :u y indented w/f

6.0 10.5 Shale-highly vuthend v. sofc,dk. 6.5-1.5 15 spt phutc woist, gray - 9 changes to congiey
olw gray, moist, thin bcddod 9.0-10.0 68 .
very highly fract. Refysal 10.5 57.0 6:.0 Cor‘l-ﬂ'nk well
Drove casing to 10* coarse quarts sond & lentleuhr "bblu. Jo

10.5 13.5 Shale-slightly weathered, soft, molst, dk. @ bedding, fron stained white.
ray, thin bedded w/occ. thin £. Argiilaceous Red. 93% 62.0 Bottom of hole
3 :d:::nc. mod. hd., dip 7°-highly fract. & ;h;e:sp;c;l:tz ;o;u 61.0-46
ointed. o . .

13, 18.5 15.0-21.0 9'H K.2.6 52.0-6

18.5 23.5 1002 lSOJOO’l(-?& .

23.9 28.5 Shale w/thin interbedded f. sandstones; shale Rcd. -62.0 36

- dk. grsy, moist, thin bedded, soft; sandstone
dk. grsy, wolst, mod. hd. to hd. Mod jointed.
28.5 33.5 Has some rubble shale or gouge in occ. zones 982
- from 31° desth w/white minaral coatings on jts. &
3.8 388 fract. m{hcn.m’s” steep jts. or guuge zones. %t
. «3 lncresse % t. sandstone
38.5 43.5 dded v.f. arg. & shales. 862 one highly weathered.
To 41.0' predom. sandstone. Sandstone wod.hd. Clayey Gravelsng. £
to hd., moist, fine grain, well camented-muddy 4. ol
dk. gray. Shale ut:' woist, dk. gray. All wod,
fractured. From 41.0 Sluh-vcry sofc, MH like . asing to 4.5
material-unctuous very soft. lthly fuctund. -3 l&“! "“h""‘"n"-

43.5 48.0 MH like msterial continues to 46.5, daforms 91% Tad Clayey Gravel w/eng.

- under t:tn.cr proln‘nrc. -'u"- &6.5- ::ln::m 2::--0\{:17.::"-{:-:. ..
containing some v.£. ea ai . hd,, d&k. gray, ’ . o ioed,
al. moist, med. bedded. Jaen

48.0 51.5 Silcetons as sbove to p;obn:ly 49.1° dc{nh 3 8.0 12.0 9"10 "/‘Ml toterbedded silcutones,
From 49.1° te 51. 3' lost cors. This highly weathsred, seft, moist, olv. &
:uhu ::ov: :;{' as t;cuys:l;t-ehy material 12.0 16.3 bro., clay eemms, very highly frect,

* other dr rom 31.3° co . . -

1. .5 Comg 1 ¥ W.L. 15.3' 10-17-67 (iecl. w— Artesian P)

R IR 5 v [ Syttt oo o] oot 16.5 1.5 Bacovery of shals, very soit M1 itke
of quarts sand & levticuler rts pebbles. materis Mg ly iron stained, wud seame

. Joinoted cear btlmu:.s isg and w/vertical 0.0 2.0 r‘l" ‘Iltm , soft) Uh;.. :‘:L-

%.5 o0 & Lron stetned jotace. RE 1“-1' hgniy (ncturod; & joime *

T Nreod Towst: TFiee 8355 tpar (Artosian con w0 O
! - - . .
“:tlm were otill {n .““t Jan. 68) 31,5 3.0 l- .ny. Bo ironstaiasz, soft to very
ter
- . .0-20. 9'8 Ka10.4 37.0 2.0 hh w/thin » 4 stle d N
N 2; s.;g g ” s r H " - mlo!uh‘.:ﬂ::. .-Jﬂ E:t bedded
sandetons . te
2{'3.32 .i Tay, fine graia. Al
36.041.0 <o- oisted vertical & bertisonta .
32.0-37.0 52.7 v/ oame . H
25.5-30.5 52.7'n

Same a¢ abeve to

2 very soft shala
51,2 to 31.5 - frea 8,3 elitetess




Rt A= % - S gy

|
o 32.0 us :-r 51.9 te 34.9 stizsters w/oeme -

. . <
(yol. shale WN like meterisl, highly plaettic
' w/some soft white mineval, wolst, gray.
35.5 61.3 Onnglomerstic Sendstone, msseive, coar
quartz eand & lenticular res, pebbles,
wall comented irom stas white, joioted

"

Water pressure tests
1 0.0-0.8 &'N KO, 06

$.0-12.0 10N KXe2.12 41.C-66.0 &

opt 8.0-16.3 12°N K.3,06 46.0-61.5 6
2.5 56

26

1

37.0-61.% H K=0.04 41.0-61.
$2.0-57.0 $2.3'% K.0.5% 3¢ d-4l.
52.0-61.3 612.5'K K-0.02 16.5-61.5

433.0 /L

0.0 1.0 Topsoil - lders {n setup ares - conglo-
werstic sandstons.
1.0 2.5 Boulders more than 501 by volume. 1.5-2.5 n ot
[ X T ) Remsinder: Boulders conglom. refusal 2.9
esndstone, mexi. d.-3'¢ Rubble X
Sandy Clay med. stiff, med. plas.,
sl. woist, brn.
2.3 A Bed. 631
[}

7422 Rng. 0410 rt
"w

Drove castng to 6.0'
4.0 10.5 Boulders of conglomcratic stone more (13
than 30T b‘ volume, well ¢ nted; rubble
waxi. d.=3't Remainder: CL sandy clay: med.
stiff to eciff, med. plas., moist, brn.
10.3 8.0 1z
) . 16.0 21.0 Boulders of fine T"h sandstone to 17' T4t
100 axcesds 601 by volume, well cemented, hd.,
t"’ & grysh. gro. Ramainder: Q. Sandy
lay - med. stiff to sciff, med. plas.,
wolst, brn, Prom 17.0' sandstone w/cley seams.
_w_ w.L, 18.4*" 10-27-67
21.0 26.0 Sandstone-fine, well cemented, hard, olv., grn. 1002
& dx. gray, sassive, dip 109% -- mtm, fract.

jlee & sotc
parent

& jointed, vertical & horteontsl, slickensides
noted, clay in fractures.
26.0 31.0 Very huh{y fractured. 1001
31.0 36.0 Same as above to 32.6 - @12.6 to 31.6 shale 1003
v.f. atlty very soft, MR like met'l., moist, dk. gray
o hd., o). ic. From 3.6 Sandstone, fine massive,
8y to grosh. gray, well cemented, hd.,
0 - Frem o le dl:. Nighly fractured w/eoft white
s 4. gray aineral costing.
36.0 41.0 Same as a:w. to 38.6° From )l.:u&:::aQ;OH ”°”
te 30.9° & very soft, dk. grsy, aolst, ¢ .
A ;‘ y.: :‘,’: low angle dip, very highly fractured, jointed
llla to wed. & slichensided w/md seams oOr ;ouc of parent
te very ﬂuha Tianes coated with soft white mineral.
Ladented w/tinger 41.0 46.0 Dip 7° - hole ceving Lawb ggz-
shonges to conglom. ::g ;)(133 Oriller remarked that hole 1s no longer p . 2201..'
31.0 36.0 Hole caving @ 49° a0y
s el vttt on WD B LTI O aterbedded stlty ssodstones. w0t
Shale soft, moiet, dk. grav, thin bedded
sandstone mod. M. to hd., dk..sny. thip .
bedded. Dip now 30° All slicked w/soft
white mineral coatings.
61.0 62.0 Same as above - broke matrix off bitr w:diamoncs 0%
2.0 Bottam of hole
Water pressure teets
0.0-6.0 ).0'n KO
16.0-24.0 18.0'R K->20.4
39.0-62.0 18.0°K Ke >7.3
Nead loes eaceeded test gnuun for all settinge.
Could not teke packer delow 3}%.0' depth.
Samples: 21.1 sds 4.0'-13.0°
ot .
3.0-6.0 &% KEY TO DRIl ™OLE D4 .06S MTES
¢.%-7.9% 18 GC apt 00 10 W6 (n Seate o weew o ¢ » At 2 B AT 1OICT PPN Smd Cress’ CIPeeT
7.%-8. 2 SOt rescmrer ey T2 03 e PN oot Bo o tad Ci0masres
tofusil T e e e 2 €:tv-mectnrty Sere ‘ow s omyi
S fcd 00 'O 80 PON 10w Com of -att OB W@y W ot
° -3 res ! Fur rocores & W32 By Jod UL S Aegw "O-v3. see
80 170 CL  GmAee Ser Oweshammus Sumaer} eery 0.3 86
M aro 270 B o boss @ teet!
- l‘i.::"h" n W 235 2.25-64 resew Lecw e bon
ad sesme %y 270 Sonen of ety
asist, yellow

-.2 otp, [3 LOGS OF TEST HALES

LITTLE  YOUGHIOGHENY WATERSHED
GARRETT COUNTY, MARYLAND
l:n! RESERVOIR 6

U. S. DEPARTMENT O AGRICULTURE
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9
" 1405.0 Dem 8 + 0+00 2 Type
c 8ic Mec.
] )
0.0 - 0.5-1.% ®
h 10-31-6} + 4
1.0 . Trace {-m send., soft- 3.5-4.5 § L et
+» wat, yellow to 3.0 8
s.3 » tree trunks, grass, spt 1001
atc. Old soll layer, organic mined w/GX
siley 8uvcl.
6.0 7.0 Silcy Crevel w/cobbles & some sead, 6.0-7.0 131 O ept
Med, dense, non plas., wet-sat.,
xuy w/scome lupcnt- ‘of vegetation.
Luvium.
7.0 9.0 Sandy Clay w/some fine gravel. Med. 7.5-8.5 12 Q ept
esciff, lov-med. Yl“ wet, grush. grey.
9.0 12.0 Cravel with cobb Ihd deno. to 9.5-10.5 19 CF sept
. dense, non plas. 11.0-12.0 &9
rn‘h ‘ { Drove Gllll“ to 10
12.0 16.5 «-h y weathered ncwcnd 12.5-13.5 4% cC
[TH Clnycy Gravel, danse, low plas. 13.5-14.5 73
fines, wer-sat., olv gTn. & n(uul 14.5
gray. Angular to subround., Fe ste'd.
Drove casing to 14.0°
14.5 16.5 Shale & rubble of shale, sofc to very
un, moist, dk. gray, Fe stained, mud Red, 902
iuuﬂ) seams of parent shale, soft white
neral coatinga, very hlghly fractured,
16,5 21.0 Shale w/thin interbedded sandstones. Shale 1002
sofc, moist, dk. grey. Sandstone mod.
to ., -oln. dk. |l‘ly, fine & -r;ﬂh:ooul.
All mod, fractured, . weathered
21, 25.0 1002
25.0 Bottom of hole
Water pressure tests
0.0-6.0 1.0°H K.0.59 17.0-22.0 42.5'H K-5.$
10.5-14 LO'H X<6.6 17.0-22.0 42.5"H K-3.)
14,0~ O'H K»12.3 14.0-18.9 38.0'H K.7,7
2.0 JO'H R-9.4 18.9-25.0 J8.0°H Ke6.1
2.0 L0'H K=7.8 14. 0-15.0 21.8°K K-8.7
.g-3.0°
L0-5.0¢
U ssmples takeo from alternate hole.
DR 23 Elev. 2421. Sca. 844 . 0400
0.0 1.0 'l’oplol.l ~Boulders in setup ares. Some exceeding pt
3" maximum dimensions, generally of conglomeratic
sandstone.
1.0 3.5 Bouldars exceeding 50% by volume of eon;lmnr.le apt
sandstone. Remainder: CL Sandy Clay wed. stiff,
wed. plas., moisc, brn.
Drove casing to 5.0'
5.0 9.8 Drove casing to 9.8' Red, 50Tt
_¥_ w.l. 2.3' depth 11-7-67
9.8 11.8 Tricone-drove casing to ll 8 Tricone
11.8 16.0 & Boulders SOZ by volume Red, 792
w/clay eeams. Sandstane hu(: tubble-fine
grain, well cemented, hsrd, gray & olv,
clay binder 1is undy. med. stiff to lll(l’.
med. plas., molet, brn.
16.0 21.0 Sandstons to approx. 17' depth, fine, massive, st
g { hard, well cemented. Ac 17.0; ehange to:
e, soft, moist, dk. ﬂ‘y' n-bbly, w/gouge
or mud sesms of parent shale. Lost vater (@
19 feer. ¥ole cuvlnz @ 18 feet.
Drove casing to 21'
21.0 26.0 Shale-same a3 above, rubble & gouge prowinent 3L
Drove casing to 25.5' depth
26.0 3.0 . m
31.0 )6.0 Same a3 sbove w/soft white minaral slickensides 802
Drove casing to 30.5' depth
36.0 41.0 Shale rubble & gouge dip to 50° changing to 7° 0
some thin £. sendstones.
41.0 45.9 Same as above, rubble, slickensides-polished. 891
45.5 Bottom of hole
Mater pressure :uu
11.8-16.0 48.9'H K-6.1 30.5-45.5 51.2'H K=3.2
ll 8-21.0 41.9'R X-7.2 36.0-41.0 S1.2'H K-5.6
1.0-26.0 37. b'll K-lz [} 41.0-45.5 65.0°H X~0.53
5 5-31.0 21.1'H K-21.0 0.5-50.0 44.2°H K=2.9
30.5-36.0 65.0'H K-0.8 0 0-11.8 3°H K==~
30 5 1.0 46.6'H K
0.0 0.5 Topsoil w/scattered boulders to 3' ma dimen,
0.5 1% ay vieome f. grevel (<15% 6«3/6") A spt
. med. plas., mofst, 2.0-3.0
brown, residuum.
3.5 8.0 Stiley C 5.0-6.0 21 CL ept
wed 6.5-7.5 3
v, stit
saprolite of sha .
7.5 9.0° Shele-highly wveathered w/thin wod. hd.
siltstones. Soft, Fe stod. reds & yals.,
thio bedded lsmellar compaction shal y
clay & silc base, highly jointed &
fractured .mnily { h. 8.0-9.0 42 pt
Set casing to 5.0° n-d to Tricone
9.0 12.0 4.5-10.5 20
11.0-12.9 88 spt
Set unh{ to 12.0' & elnn‘ hole Tricone
12.0 17.0 Shale-highly westhered, soft, grey & Pe Red. 94%
stnd. rale mofet, thin bedded oce.
thin sticetone. 'l"my ;om.‘ & fractured
w/eley mtm
17.0 21.0 Color sow m Red. 1002
7.0 2.0 mu-ou.[uy -uthcu‘ seme Fe stos. oo 1002

Jolats. Seft, grey, th uuu w/oce. thin .
siltotone dip

v.L. 26.0° 0-2-67 Klev. 2423.2

- e A

P8 201 (contimed)

2.0 3.0 160(-:1"‘--“.

n.e

3.0

39.%
41.3

45.5
50.5

35.5

59.5

6.0

67.0

12.0
11.0

36.

39.

41,
45,

50.

55,
39.

7.

72,

7.

H

s
S

]

5
]

0

.l C sunay stale vl:hln taterbeds
o: > 5N IML soft to mod. hard,

M. te dk, gray.

Shale w/scattered thia f. sandstones,

soft . hd., wolst, gray, this be

dip 5-77. Jointed & fractured 0 badding
planes highly Fe stnd.

Shele silty w/f. uM. soft to eod. M.,
moter, 1it, .r{k thin beddad-low engle lt'
w/soft cla ¢ seams

Gon.lmu:l.c sandetone, whits w/slc. Fe
stnas. chruout. Stesp to verticsl joints
whlay coatinge and Pe stsins. Composad of
rounded & lenticular quartz pebbles &

M-C qts. sand., mod. to well cemented
w/silics or Pe.

Conglameratic sandetons same as Above
w/incresse in
in iron ng.
some what finer grain w/less

hangs to l:. ray.
wod. to highly

ointed. Near vertica b horlunul

lsnes Fe stained & clay coated.

Sandstone {ine grained, h{cud ;nuh.

§TY. & med. gry. Hard, well cemented
moderately jointed verticel & norizontel.

hter color, more braken, Fe stains &

aud semm, lost core probnbly in mud seam

or very shoft shale seam.

Sandstone, fine grsined, hard-well

cemented, lt. gry., moderstely fractured
vert. & hori., Fe stained, sand f-mu grain

dip 6°. ¢6.5-70.9
Sandstone fioe grain { hard, well
cenanted, unhc ;tmn 1y sound ané intasct.
Sottom of ho

Water prenure tests
5.0-9.0 7'H X-0.23
12.0-26.0 16.5'0 %-b.24

12.0-33.0
2

.3'H £-10.)
29.2-34. 3

16
37.

DR 309 Elev. 2407.0 D.I Sta. 9486 Rng. 0<37 rt.

10-6-67

0.0 1‘ 0 Topuh « Boulders to 3' maxi, dimen.

1.0

7.0

11.6

13.0

15.0

in setup area. J.5-1.5 43

7.0 BSoulders to 501 volume in matrix of:

0.0

15.0

38,

eilty clay w/some fine ssnd. Matrix fs
soft, low plas., very wet, gray. 3.5-4.
Blow count {s high due to ‘boulders. 5.06.
Boulders are of coarse & fine 6.0-7.
graived sandstone hard to very herd,
angulay, well camented.
Clayey Gravel w/sowe sand & aflt
med, dense, low plas. fines, wet,
gray, gravel fine to coarse,
-n;uiar of fine sandstone.
le-highly wearhered, soft, 12.0-13.0 66
wofet, gray & iron lnlned thin
bedded, highly fractured, "fuu\)
Drove casing to 13.0C'
Shale erbadded sendstones-highly -
weathered shale soft, wmoist, dk. guy.
thin bedded. Sandstooe,md. .
dk. gray, thin bedded, fine. All hl;hly
fractured & jointed tron stained.
Shale-sofe, dx. g » thin bedded,
1ow angle dip w/thin wud seams of parent
shale, highly jointed & fractured.

00w
~

8.0-9.0 2
9.5-10.5 43

ﬂlfhny wore intact, -llckeuldn-pyrlu
& w/thin ioterbedded sandstones.
soft, woist, dk. gray, thin bedded up lo°
Sandetone wod. hd, to hd., dk. gray, thin
bedded, fine, nrgﬂllcm All moderately
fractured & Jointed.

Bottom of hole. Water pressure tescs:
1.0-6.0 1'R X.2.25 29.5-34.5 34.6'Y
13.0-19.0 1'M K.5,.91 25.0-38.0 33.6'H

13,0-26.0 1'H K=20.8 23.5-38.0 35.6'H
34.5-38.0 35.6'H X0

K0
K=0.18
Ke0.72

DR 310 Elev. 2407.0 Dam Sta. 10400 Rng. 000

0.0

7.5

12.0

3.5
1¢.8

g

X
7.

12.

13.

1.
20.

.5

5

H

Boulders in setup area rarge to )' saxism
dimension. ::u ¢
V.L, @ Ground
Evidence from nurb test pite 0
indicatad boulders Z eobuu 2.
to 25% of toul volume. 3
eplit g Sandy Stlc vlug 5
reavel n;. Loose to med,
1] lw plu.. mlu yel. brn.
! . ‘Soulders &
vobd lmco ”mtntlon
ruhuacc testing
Cravelly sand I-ue nlc. med.
denss, pon plas. olv, ;ry.
ang. md, f-c .r-" c. sand
Shale, g vll.ron staine -on.
wofist, ly -uthotod figh
hnt

8.0-9.0 21
11.0-12.0 2%

12.5-13.3 17

U ’
hly -nh-ro‘. thin bedded, soft
1 ‘wotst, highly Jtd., wud semne, dip 230,
&~ Iy 'uthond-!nlud-nft. grey,
wolst, this bedded. Rubble & wud semms,
-llehuud white, ral coating en .u&
& jolmg pl;gn .
oip 8 1
llennc mu aisaral “p O B’-".

R K-10.8

[+

spt

spt




N
3
L]

]

2]
+20.9
Antace

E XS]
L3N g.10 2

1.3 &

.0 c

0.5 4

3.0 &6

™

sS4
T
855

¢ u
2.0 2%
3.8 17

[134

Red,

Woc . e
e .0
100t

ey o4 311

m.0

n.e

n.o
43.0

Zlev.

to med.

costiags & auturd oll
sandstens 1 bel

L
svidence of fault.

Bottom of
Water gre
l).)-lx. b
25.5-30.%
15.5-43.0
30.5-35.%
20.3-2%.%

£203.9 Dem

]
[4
Thale w/thin m-w f. sandatones, seft Rl

hatd, wolet,

o
f. undn
. motet.

»o wh

hole
SuTe tests
2.0'H Kel,

39.1'H Ko3,
47,2°4 X0,

47.2'H Ke1
H

&7.2'H Ka2,

er white ailnerel
t.ncnnlq

to-u 4 shales. Sules 1002
um ﬂm . hd.
modetately fract.
L-ud 1101 bedding.
ite niseral, little 1000

Relatively sound rock,

3 20.5-25.3

3
2
9 13,5-43.0
% .0 2.

Sta. 10433 Rng, 1+28 left

0.0
0.3

1091

m

1

-
~
ow

-
b
EY-1-1:)

7.8

el.7
46 .8

5t.%
52 ¢
651 51.0

0

0.~
.0

43.9%
46.%
318

Tepsoil.

Bouiders

dimsen. near setup
Sandy S{lt w/some
very loose lw{

srs

sand ie §
indiceted &s much
io this horizom.
W.L. wes 1’ depth before first run
w/cora bbl.

S{lty Sapd w/some ang. grevel 6.5-7.5 14 S
wed. dense to d.nu low plas. 8. .0 71 1
filnes, wet, gra $.5-10.5 &0
Shale-hi, hly veathcnd 11.0-12.0 90
Shale- , 86. . motet, thin

bedded, dlp -l highly joint.

& fract.-wud seams.

Shale-smwe ll abova only less fractured.
Shal oos . gray, moist, thin bedded,
dip 79~ woderately jointed & fractured
vertical & horizon., some mud seams of
perent shale. Nov w/some slickensides &
white mineral coating on jointe & slicks.
Incresse 1n slicks, mud seams (rubble or gouge)
& {ncrease smount of white mineral.
Shale-rubblie-highly slickensided, fractured
& broken, gouges or mud seams of parect
shale, soft, dk. gray, moflet, white mineral
costings.

Same as ubove to 47.7' ~ @ 47.7 Shale, sofc,
motat, du. gray, thin bedded, foesail one,
.odcrltoly broken v/uuurtd stickensides
white winersl costing on slicke & jointas
relatively sound rock.

Shale-soft, dk, gray, woist, thin bedded,
ttered slickensides,

, relstively sound rock.

Sowe iron stains.
Bottom of hole.
W.i. has Artesian Head of estimated 5' above

(Artesian conditions were continuing

pt

pt

apt

Red, 943

Red. 902

100%
551

3T
922

1202

Jan. 68.)

Water pressure tests

$2.0-57.0 36.6"H X-0 %
480\)0&62"!0\
36.5'57.0 69'H K-0.7”

31.5-36.5 69'H X-1.
26.5-57.0 63'K K-0,
21.5-26.5 ST'H K

95t DR 620 Elev, 2404.8 Dem Sta, 10480 Rng, 0465 ¥t.

983
0.C
0.5

1001 . 6.5

(323

141

[}
6.5

6.0

Topeoil 0.5-1
Clay-eilc w/some v. f. sand, 31.5-4 cL
eoft, low to med. plas., wet, It. oL
ray w/iron stains - alluvium.

SIAyey Cravel w/some f.-c. send. 5.0-6.0 1)} GC
Loone to med. dense, low-non plas.

fines, wet to wat. gray & gray brn

Ssrdy silt w/trace angulsr gravel 8.0-9.0 21 M
asend, fine, med. dense, low plae.,

wet, gray.

Lean Clay w/trace sand & gravel, 11.0-12.01%5 A
wmed, otifl wed, plan., wet, grneh.

LN

ngular, flne 12.5-13.% 24
to coarse nse, non ples.,
wat to -u.. grnlh sTeY.

pt

opt

spt

AS BUILT

LOGS OF TEST HOLES
LITTLE YOUGHIOGHENY WATERSHED
GARRETT COUNTY, MARYLAND
RESERVOIR NO. 6

-~ it
Ovrgros 6 PMOGA
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: - ' .v

Waathared shale

fale w/thia mM sandstons, "ﬂul na
fals ooh.!n“ this bedded -oh:.
lnau-a te M, -vht,

&. g
18.8 3.5 Puale .’lhh interbedded sand sandetones, sams 88
above, moderstaly jeinted-med. weasthered.
2.5 Bottom of Nole
X WL, - Arteaian flow sbove ground l.“x
ground.

5 s
4 188

estinsted )-3' above

wWotsr .lllltl tests
0.0-6. 0. k0. l 0.0-12. 0 0. N £010.8
Ap 8Lt take undis:
smplas TSDQSMND“ l:Ohutthou
wes tos wuch gravel to push sampler.
1 Zlgs, 2604.8 ta. 11470 Bng. 0432 xt
0.0 1.3 Topsoil 0.5-1.8
v u‘,{. 1.4 depth 11-1-67 ?
1.5 5.3 Silt-Clay w/scms !lnq-‘-d cand, 2.0-3.0 3
I.aou. low plast. wet, g N 3.5-%.5 3
s vegetation @ 4, ;
5.3 el v/some flaggy cobb. $.0-6.0 10
low-oon plas. !l.ul. 6 5-7.% M
wet-sat., 8.0-9.0 3%
lLlutem
Some f
2.0 11.3 smh-hl.;hly m:hctod. soft to 9.5-10.5 43

very soft, wofst, ‘ iron stained,
thia Mddcd vcry ly Jolnud..nhul 11.3
1.3 133 let shale
Shale, eoft dk, .rcy‘ notlst, this
bedded, 35 med, M. to M. &, i e thidbedded,
€. u..ul asd, weath., O”«tn; &
ateep veliel jve. P mu

Slightly more intset.
. Bottom of Hole

Uster pressure tests
0.0-6.0 1.4'H x.120.0
0.0-11.3 1.4'H E=76

DH 622 Elev. 2004.6 Dam Ste. 11493 Rpg. 140) re.

0.0 0.5 Topsoil
0.5 5.5 Clay-Silt, very soft, low-med. [}
plas., very wet, brns., grays 3.
allwiwm 4
% W.l. 0,6' depth 11-1-67
5.5 6.5 Silty Cravel w/clay some fine to

18.3
5

11.3-18.5 0.8'H K-35.0

O?O

wew

woeo
~

coarse sand, med. dense, low plas. 5.5-6.5 9
fines, wet, nysh gro., -fine to .
cosr| 1
6.5 8.0 Shale-high! K velthered soft, 6.5-7.5 $
molst, ;m: gray, M.;hly jed. 7.5-3.0 SO
3.0 Bottom of Hole
Uacer pressurd tests
0.0-6.0 0.6'H K=4,3
DH 623 21 4046 ta. 11446 B O+
. 0.0 1.0 Topeofl 0.5-1.5 2

W.L. 1.0'depth 11-3-67 (tncnrburdcn).
X wL 0.2 depth after breaching bedrock

1.0 4.5 Silt-Clay, soft, low . plast., 2. 0-3.0 2
wet, grays & brne., irom staired. 3.5-4.5 2
4.5 6.0 Silcy Sand-loose to med. dense, 5.0-6.0 ?
low Kl"' fines, vary wet, grsy
elightly to wod. organic '/vc;c!ulu
. fragments.
6.0 10.5 Clayey Gravel w/cobblas, med. 6.5-72.5 1
. dense, non plas., wet, brus. & 8.0-9.0 21
;n¥- ang. to -ubmodd, Ltron 9.5-10.5 14
10.5 16.5 mh-huhly weathared, very soft,

11.0-12.0 17
14.0-15.0 83
15,5-16.5 %0

moist te wet, gray & gray grm.

Recovered as CC-C ly. Grlval

nad. dense to dense, lov-med.

Plas. fines, wet.

Drove eutq to 15.0°

Shale- M.ghly -uthor-d, v.'ry soft, rubble
wolet, dk. t raysh. gro.

tgza od, dtf obl unt est imated

-‘ seass OoF gouge of parent
Mh.
Shale, soft, woist

westhered, highty 1.1...!' frece.
hort ing

Shale w/interbedded sandstones.
soft, wmoist, &k, gray, thina W.
um -n . to hd., mo dk,

gray, thin bedded fine grlb.d ar.tlllem
All -od-nnly Joinced, -u‘hdy weath,
Bottom of Mo

ater
0.0-6.
Senples:

16.5 18.3

I X
20.3°20.3

8.8

I.IW!. teste

1.0°% K-2.6 -
192.00.00

faldy wndisturbed mhn taken from
slternste Mole.

2‘8 ”m oot Les,
. .uqt'lq .”‘.' vy

3.8 3!; w.L.

9 aE

28 #a

23Q

"

.pt

pt

wpt

wpt

Red. 912
841
9463

pt

pe

spt

spt 803

spt 813

pt

Red. 1Q0%
”m
1007

ol & CS'IS-l“--H
5.0 9.5 lutx.‘u w/sens .lﬂm_-.' Y 0:0-0:0 4] '

very nc. und fime, grevel asgular

fise ts
9.5 109 ~h-u-¢y-hubly weatheved, 9.3-10.5 100
soft to mod., -nut. grey, this
badded.
10.5 botten of Nole
T
:o:z. rf’:’:-o " 0.0-10.5 1.1'8 E=3.9
$ Llev, 2047 8. 16+ . 13 lef
. 0.} T uu, doff, ourfece cobbles & bwldtr.
R boulders 501+ te 2 £&. a

l—-hdn Sandy Clay w/ailc-wed. ulﬁ.

wsd. ples., motlst, brn, coerse mat't

asgular & sub sng., well graded, mod.

rwesble - colluvium.

2.5 13.5 ﬂu, Send-med. dense to denss, mofst -
(sst, @ 11.4"), von plas., trom bru. &
tan, sand fine, rnd., qts.

*dirty” zones, occ. th ci-z' ;
perm., cobbles of sandstons to l' !
y_ UL, 13.4' 10-19-67 v

13.5 1.0 hodum-ﬁalu saturated & producing, .
quarte highl fractured w/no psttern RS,

14.0 Bottom of Molae

v

68 Elev, 20641.0 Sta. 6+b 2 0405 Bt.

0.0 2.5 Clayey Silt w/scsttered SS. cobbles, .d Tw, W
seiff, sl. plas., molec, tae, cesiduum-
colluvium.

2.5 6.0 Llean to Pst Clay, -:uf, wed. to high Elu . a
soist, red brn. in 6% layers between & sesms [ ]
of SE cobbles - residwm.

6.0 10.0 Lean to Fat Clay (weathered shale?), stiff, -

highly plastic, moist, red bro., resicduum o
Jesminge,

10.¢ - Siltetone, dark olive, can scratceh
w/fingernail byt refussl te backhoe,
conchoidal fracture.

10.0 Bottom of Mole
Dry Wole

IP_69 El 4 S 0 7 L
0.0 4.0 Boulders of conglameratic sandstons to
¥ cu. yd. mostly less than & cu. yd.
Aongular, dlocky, w/some buck t .ou &
nn eln silt in upper 2°. s to
mliuhﬂ-refuu at 4.0°
I.
4.0 Iatt-..o! Hole
20 Blee. 2614 . 88 ~ 0438

0.0 4.5 Boulders of conglomerstic sandstone,
wostly k to § cu. yd., same to 1 cu. yd.
Angular, blocky-uixed w/eome topeoil &

. tan ellyq silt - refusal @ 4.5 on sandstoos.

4.5 Bottom of Hole

1 K} 41 - 0437
0.0 5.0 Boulders of sandstone to § cu. yd
black topsoil & ten clayey silt.
3.0 6.0 Siltstens - Jennings - datk olive,
blocky, broken.

6.0 Bottom of Mole

Dry Mols
El 408.1 Os

0.0 1.5 T un. roots sv.gn etation. -

1.5 2.3 Boulders by velume in matris .3
o! sm, Clay, soft, med. plas., wet, white a

.5 1.0 c»blu & Boulders 601 by volume to 3' maxtl.
disension. Remainder: Cloyty Gravel w/fise cc
to coarse sand, oon plas., wolst teo
wat 1. & can, ditticule to -uun. 4

1.0 12.3 I‘n lay or huhly uuchnd shale - [-
Jesoinge, v-ry stiff, wed gu-., -n:

1.0 to 12 ouly at
arest stream, this d-pth

12.3 o 1 gom).

X_ W.L. varisd ia this long pit ra from
tlesdplain part wey up slope. st
A, Laft

0.0 0.5 ull - duff -

0.3 6.3 stle uy w/25% send. witrace aﬂ [- 3
nq u wad. plas,., moles @ 2 k

«15.2% molsture, s

s !np. low nn. m

weathered,
msssive Do visibls bet uuu.
. on tracteres - Jamnisge. ::
lg: 12.1 Shale - ned, weath,,

Bettem Of Mole
ol . - .
.. Sesples: 151.1 lde 0.5°-6.3!




9.3-10.5 100

10.5 1.1°8 K3.9

j producing,
patzern H=5.

3 \.)
.~
‘eobbles, med. V.
residuum-
to h 1
) w‘:"‘g
shale?), stiff,
., Tesidam

Tatch

Istone to
cu. yd.
topsoil &

] e to
= refusal st 4.0'

te 1 cu:

cu. yd.
topsoil {d
8.3 oo sandstons.

¢4

T
oltve,

BTk v eod)

ot in matviz
., wot, white

to 3' maxi.
Crovel w/fise
.» mofst to
axcavate.
shale -
sy wot, grosh.
ouly at fowest
depth had

x

9% 8p

AR

cc

L7 2N L

0.6 Tesets ~ duts. Mafece cohbles & brulbery -

te ),
3.6 l-a Cley w/stle 2| ouhb! .
otif? o :c:::. u?:m..‘-.in.l;: ; =
eoarse wat'l. samdateme, (¢S, & shals
sub rad. Mo stTucture ~ resldam & c.hwt-. B
3¢ 1.7 a 1 ax gravelly o /58 «3%, [- 4
ol ; ot or
- Yemy Mo A8 . a
1 I =N

10.7 11.9 "Shale - weat - 1y . 90
(hed), olive green, stity & clayey, maseive.
Dry
1.9 Sottam of Mole
Sawples: 152.1 1ds 0.0'-3.8'
152.2 1ds 3.6'-10.7*

lev, 2414.7 Bor, Arss 1 B/L 1 st 0 . 1433 left
0.0 0.8 Topeoll - duff. i
‘0.8 o .

3.6 Claywy silt 10% cobbles & boulders to 2° waxi.
& ., Mad, atiff, low plas,, moist, mottled

.
aQ
brne., some f. sand. colluviwm.
3.6 nd, occ. cobble of sandstone R, med. L
ol. plas,, dry, mottled brme. & gray,
alluvium,
3.5 t, sad. denss, sl. plaa., moist, '8

~yel. brn., meseive, sand fine to
wed, collwium & residnm.

4 10.4 Shale - weathered - wet, green & gray.

10.4 Bottam of Hole

Dry Bols .

Samples: 153.1 1ds 0.8°-3.6°
153.2 1ds 3.6°-5.5°
153.2 1ds 5.9-9.6°

428 . r, Area 1 B/L 1 sta. 7
0.0 0.5 sofl - duff.
0.3

6.3 Silty Clay w/some soft shale gravel. Stiff, a
. plas., woist, brn,, & grey, massive,

+08 le:

. residnm.
' 6.5 8.1 Shala, olive w/same gray, sl. woist, fractured
oilty = A=) Jannirgs.
8.1 Bottom of Hole .

fole
alu: 1ds 0.5'-6.5'

TP 133 Slev, 2623.7 Bor, Ares 1 B/L 1 sta. 7407 Rng, 2412 lefy

0.0 0.5 Topsoil - duff.
0.5 1.5 Clayey Gravel, med. dense, med. :lu.. v. moiet, G&C
. dro. & olv., gravel is soft weath. shale,
reeiduum.
v'1.5 7.0 Shale weathered & highly fractured, moiet to
. wet, soft (he3) olv. grn., clay films oo
! fractures, Jenniogs.

W wi. 6.8 11-}-8
7.0 Bottom of Hole
6 {) . _Area 1 B/L | pta, 8+h 05 1

. 0.0 0.8 Topsoil - duff,
0.8 3.9 Cleyey silt, wed. dense, med. plas., wolst, R
, bro. w/gray mottling, residuums.
3.9 5.8 Shale - weathered lﬁhl fractured. Olive
f w/iron stains, soft (h-2), wolst. Jeoninga.
Casy to excavate.

. 5.8 Bottom of Hole
: Dry Hole
. Samples: 156.1 lde 0.8'-3.9°
1 418, Arge 1 B/L 2 sca, 0+20 Rng. 1430 1

. 0.0 0.7 Topsofl ~ duff.

0.7 2.5 Snty clay w/151 cobbles & boulders, maxlmm a
. dimension ¥+, wed, stiff to stiff, med. plas ,
. mofst, brn., massive, colluvium.
. 2.5 10.0 Clayey Gravel, 51 eo‘hlu. dense, wed. ples., cc

moist, brns. w/iron stéins, cosrse fraction
sandetove, quartzite, & shale. (Speedy=-13.831
@9') reaidina & colluviva.

10.0 11.0 Shsle - weathered, very soft (H=1) wet,
olive, sassive.

11.0 Sottom of Mole

mwrh 157.1 1ds 0.7'-2.5'
o0: . L7102,
157.2 1de 2.5"~10.0'

1002

1002

1002

1007

1001 N

1000

S BUILT
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]
TP 158 Llev, 2419,7 . Area 1 + 2490 left $ Type 20 ont
¢ Bt Bac, ]
0.0 0.6 Topsotl - duff. Ny 8.5 11.0 Stlcetone-waachersd & fractured,
0.6 4.6 Silty Clay w/some send & trace grevel Jewnings, olv. gresn, excavates as )31
wed. stiff to sciff, med. s motst, (huy cobbles; r-nbdcr Clayey Gravel.
bra., & lros stained t°1 qeat., Danse, wed. p
ealitviia's fetav edyels s @ 3.5') 11.0 11.5 Stitetone-wod. mzh-:: 4 fractured,
esistant than sbove.
4.6 7.1 Shale - westhersd - highly fractured, grees, 1.8 o te
woist, soft (hel) masaive, Jeonings. Dry Mole
7.1 lotu-lot Nole
Role +40 . 0+80 lefe
Slples: 138.1 lds 0.6'~.60 IP 208 Elev, Jet 3t
- : 0.0 1.0 Topsoil & vagstatios.
TP 159 Elev. 2620.4 Bor. Arves | B/L 2 ses, 340 :_2s43 left L0 53 lees Clay w/13-201 sand & grevel. & 101
ocky boulders. Hard, med. plas., sl.
0.0 0.% To{oou - duff occ. qtzt. boulder. . motst, bro., massive, residwm, cofluvium.
0.5 5.6 Silty clay w/20% sand & trace gravel, med. a 5.5 8.5 Clayey Cravel-Crav ily clay w/aott to
atiff rq etiff, wed. plas., moist, brm. . mod. siltstone flags. Mard, med. plss.,
w/iroe stalns, massive, cosree mat'l). dry, bra, & olv. green residuam.
sandstone & shale, colluvium & residum. 8.5 11.5 Stltetone & .Mlc-huh’y westhared.
5.6 7.0 Shale - weathered - highly fractured, Pxcavates Clayey Cravel w/20%+ silt-
woist, green, soft, Jennings. stome f . Hard as soll, wed. plas., fines,
7.0 Sottom of Hole wolst, ollve green, thin to med. bedded.
Dry tole 1.5 Sotcom of Hole
Dry Mole
TP 160 Elev. 2612.7 Bor. Area 1 B/L 2 sta. 4410 21470 left
210 Elev. 2438 lwy. § 1:N . 0.78 Rt
0.0 0.} soil & duff,
0.3 3.7 Stlcy Clay w/trace sand., med. stiff, wed, a 1001 0.0 1.0 Topsoil & vegetsiion.
plas. . verg.Solet: nottied bros., (speedys 1.0 3.0 Lesa Cla ome grovel, occ. siltstone
5.81 ¢ 2.0%) alluvium coble tlagpy, wed. wiitf, wad. plas..
3.7 6.7 Clayey Stlt w/some sand &tracs gravel, " wo1sT, Ted brn. residnm, colluvium.
loose, low plas., wet to sat., (speedy- 3.0 7.5 Stlcy Clay w/trace ssnd & grovel and 101
18,42 @ 4') coarse fraction - ssndetone flaggy cobblas, etiff, wed. pl
& shale B moist, redsh. brm., residum
2 VL. est. G 6.7 7.5 11.5 Siltetone weathered & fractured, excavates
6.7 9.8 Silty Sand w/some gravel, med. dense, bon - as 601 siltetone cobbles. Remeinder
plll.. saturated, dk. brn., coarse mat'l Grevelly Cley, hord, d. plas., -nlu,
., S5 & lhlle, caving, slluvium, olive & bro. J.,..g,.‘.
9.8 11.8 Sh-le = highly weath. - highly fractured 11.5 Bottam of Nole
soft, moist, grean, altered to CL or OF % base. Dry Mole
1n.s Bottam of Hole
Semples: 160.1 lds 0.3'-3.7° TP 211 Flev. 2636.0 Ba, Splw,. Sta. O- . 0-20 Re.
TP 161 Elev. 2430.5 Bor. Ares ) B/L 2 sta, 2:03 £ 3:8) lefe 0.0 0.5 Topsoil & vegetatlon, occ. sancetone boutder.
0.5 6.5 Llear te Silty (lav w/trace oar & gr.v:l
0.0 0.5 Togull & duff, One cgl. sandst oe boulder 3'xl.5'x1.3'
0.5 2.5 Stlty Clay w/some ’l’ﬂ‘l & sand w/10% cobbles, cL sotl sciff, med. plss., moist, yel. brm,
med, stiff to stiff, med. plas., moist, 1c. bro, wassive reatdnm & collwiam.’
massive, residuum. 6.5 9.5 Shale-highly westhased & frectured-Jennings.
2.5 6.5 S-ndy Shale, weathered - fractured, Soft to Excovates a8 CL-CC Cloyey Gravel. Denve,
wod. (h=3. 5’ dry, olive w/gray clay films. fl“" wolst, olv iron stains,
Sand is v.v. fine. Jennings. grevel portion of etmle which breaks down
6.5 Bottam of Hole readily to prodece wuch clay.
Ory dole 9.5 10.0 Siltetooe-Jennings-vesthered & fractured.
. Excavates as 601 cobbles. Remainder CL or GC.
Ir 162 El 2634.2 Bor, Area 1 B/L 1 sta, 8440 R lefe w.0 ;:;tnlat Nole
.
0.0 0.5 Topsoil & duff. Boulders to 2.5'man. dimen.
0.5 4.0 Clayey Samd w/5% cobbles, med. dense, woist, sc 100% IP 212 Elev. 246).8 Pm, Splwy. Sts. 1.80 Rng. 0.05 Lfe,
gray & brns., massive, coarse mat'l of
sandstone & quartzite, sub ang. to sud rnd. 0.0 0.5 Topeoll, occ. sandstone cobble or boulder.
some SMs & Qs - colluvium, 3 1.3 Less Clay w/occ. sandetone cobble, med. stiff
6.0 7.6 Silt & Clay (wea. shale) w/trace shale gravel o 1002 wed. plas., molst, yel. brn., residuum &
very stiff, plastic, molst, bluegray & grmh, ] colluvium.
brn., massive, unctucus. Jennings. 2.5 8.0 Silcty Clay w/occ. cobble trace sand & graval
7.6 9.6 Shale - weathersad - frlcturcd. ollvg. N-2-) otiff, med. plas., wolst, yel. brn., wssaive
9.6 Bottom of Hole resi .
Dry Wole 8.0 0.5 Siltetone-weathered & fractured. Jennings,
Semples: 162.1 lde 0.5'-4.0' ﬂuu{ recovered principatly as cobbdles.
162.2 1ds 4.0'-2.6" 8.5 11.0 Sepre ice of shale-Jenoings-completely
: weathered o place. Excavates as Lean b
TP 1) Elev. 2416.1 Bor, Area ) 8/L 1 sta, 5+70 R 1+40 left med, otiff to stiff, med. to high p
wolst, vedah., ph&-. & yol. brus. -~ -
0.0 0.6 ol - duff . 11.0 14.0 Sh.h w/interbedded nn. siltetones-Jear
0.6 3.8 °Y:y Clay w/trace shale gravel, med, stiff, a 1002 d ed & as
. wed. plas., molist (ent. l’l), brns. & gray, J}-ﬁ soft cobbl. l-.lndtr a.-cC
massive, residuium. Clayey Gravel, dense, med. plas., woist,
3.8 5.2 Shale - highly weathered - fractured, ollve olv, and brn.
§uen, 51, moist, soft to wod. (N-3), clay 4.0 Bottam of Hole
2 {1ms 'on fracture surfeces, Excavates w/ease. Dry Wole
5. bl:;uu:l:‘ Hole Ak St o o O+1) Rt
Sa . t.y.8
les: 163.1 1ds 0.67-3.8 0.0 0.3 Topsoil & vegetetion occ. surface boulder.
164 Elev, 2431.9 Bor. Area 1 sta, 3+¢17 +70 le! *0.5 6.3 Lean Clay w/occ. cobble. Seiff, mad. plas.,
-o}:(.tyal brn., maseive residvan &
wie.
00 0.4 Topaoll & dutf w/cobbles and boulders to . 6.5 11.0 Saprolfes of shale-sxcevates aa: Crevelly
0.4 4.0 Silty Clay w/152 151 gravel occ. cobble o 1001 < li w/351 emall soft sil ﬂl"t(ll . .
v.r(ll:u! nd‘ pl l,“-nln b"::i. coarse o + woist, olv.
8 quartzite, sa one & shale. .
4.0 9.0 Clayey Gravel w/51 cobbles. Denve, med. plas. 3 1o 1.3 iahly veathersd :&“;{‘*“_."
wotst, 1t, ben. w/iron stsins, coarse wat'l Jeanings, Excevetes ae Vo lume
. soft cobbles of- & siltstone, Remainder:
“.:ne. ﬂ'":“" & some shale, semt Clayey Cravel, wed. ples., wotst, olv.
colluvimm, .
9.0 weathered - fractured, olive grees, t:‘?‘"“ mat l 5"‘“ down resdily oo
10.6 .'::::; sott (b2 1.3 Voctom Sf Mole
' Hole Dry Mole
Snlcl: 164.1 tds 0.4'~4.0' " Sta. &e 0.

02 81 o Se - 0493 B : . g.g ga .ol.‘l:;oeu?m‘wt!:. ml:::dz.s'
0.0 IOTlollivoc : R . .Y\'t“\"l oce. ety
1.0 3.0 1:: '/‘,. savd & gravel, stiff, a ut“l - plas., wolst, redsh. brm.

el ..'ml-c. yel. bru., oce, colluw
3.0 1.3 lllt{ chy v/l(ﬂ volume silcetone, a

!

some gravel, etiff, !
el. bre. - residuum :

1.3 wed big! '

I




v "
: Trve . [} -
B Mae, " U 41 247.8_ (continu s -
cured, . "ét Gaed 3 , ¢ % nec.
c:‘“ as 353 3.0 6.0 Leao to Stley Clay - sciff, med. plag., A i _leddl
" ayey Cravel. ‘- o 125 ;::: el. zrn.. residum, a
. . ¢ - highly weathered & fractured, [
& fractured, Excovetes as 15 to 351 soft shale cobblag,
Remaioder. Clayey Cravel. Merd ss sofl,
®ed. ples., moist, olv. green & bram.
12.3 Sottom of Mole
\ng. 0:80 Lefe ory hole
Elev. 2446.8 Splwy. Sts 125 0+00
& gravet. 4 12 0.0 0.5 Topeoll
-: rlu-i al. a 0.5 8.3 S“ty Clay - sti!f, med. plas., moist to a
“'- colluvtum, wet (free water in soll joints from 3.5
Pelay oft to Ge to 8.5 feat), ycl. brrn., residnm. ’
"." plas., a 8.9 12.5 Shale - highly wwathered & fractured. c
see - Jennings. Recovered as )51 to 452 emall cobbles GC
-ll;nr-d. 4 of soft shale & siltstone. Remstnder Clayey
rel v m:;.:"';h“ Crevel, Cravelly Clay. Derece, -a.)plui.
. . . . wolet, (no frec water in this zone), yel, |
b o med. bedded. bra. Jeaniogs,
12.5 Bottow of Hole
. X_ W.L. questionable as to free water in jolnts. {
o Do not expect quantity to eaceed optimm for
ng. 28 & placement.
- . Splwy. . 6.2 g. 0-00
k occ. silcatone a TP 216 Elev. 2443.6 Em. Spl. Sta. 6:75 Rv,
i, wad. plas., 0.0 1.0 Topsoll-vegetation, roots. Surface boulders
¢ colluvi to 2' maximm dimenslons of resistant and
grovel and 107 a possibly case hardened sandstone and
plas. conglomerate.
Netur 1.0 7.5 Silty Clay, occ. boulder in top 2.5 feet a
ured, excavates 14 stiff, wed. ples., moist (but w/free water
Bems {nder : a in joints bc{w 3.0' to 7.5' depth), vel,
» moist, bm., massive - residuvum & colluviwm,
7.5 11.0 Shale - wod. to highly weathered. Recovered ‘
as: Clayey Gravel-Gravelly Clay w/351 smsll
flaggy cozbhl of soft shale & siltstone,
Dense, wed, plas., moist, yel. brn. and olv. '
22 Rng. 0.20 Re. w/ironstains, No water below 7.5' depth. 1
Jennings.
. 8andstone boylder. 11.0 Bottom of Hole
.f.d .'r""l‘ a _¥  W.L. questionable as to free water in upper
3'x1.3'x1.5° soll zone; should not exceed optimum
t, yel. brn. placement moisture.
lt.c':turtd enn{, .
i""l' Dense, T a p 217 Elev, 2640.2 Bn. Splwy. Sta, 740 Rng. 0:00
Ton staing c¢ K 1 . One bould
¥ .0 1.0 Topsoil-hesvy surface boulders. oulder
break ° l::'ul’ll 5-5¥ long x 3-5' wide, and 2°'
.b £ thick;, of conglomerste and sandstone.
h;lc:und. 1.0 11.0 Lean Clay-wed. stiff co sciff, med. plae., [~ 5
er CL or GC, molst, pinks and assorted brms. & grays
“.:dmﬁ'hl hered., Excavates as
.0 12.0 Shale- weathered, Exc.
3 04 1.0 Clayey cgn:l w/10% soft shale & siltstone. GC
R _Rag. 0403 Lfe Dense, med. plas., wolst, olv. & yel, brm.
Jenoinge.
e::b‘l,: ﬂ“:h“ 12.0 Bottos of Hole
.oy L@ ldm--ﬁ a Dry Hole

: Sta. 1400
"‘:. sand & grevel a Ip.218 Elev, 2545.8 Pm. Splwy, Sta. 7451 Rng, 1+00 Lfe,

yol- ben, mssstve 0.0 1.0 Topsoll & vegetation-scattered surface boulders.
Boulders sre resistant cyl. & SS. .

1.6 8.0 Stlty Clay-occ. boulder in tep 2.5', stiff, <L
med, plas., woist, yel. dbrn., residuum

Salehighl hered & fractured, reduces

. Shale-hy weathere: ctured, uce!

§-0 1.0 santl ::: {Jllye Gravel w/10% soft cobbles cC
of siltstone & shele. Dense, med. plnf,_

a woist, olv. & yel. brn. All cosrse mat'l, of

6 shale & silcatone.

11.0 Bottom of Hole
Dry Hole

. TP 219 Flev, 2436.3 Dam Sta. 7439 Rng, 1425 Re.

0.0 1.0 Topsoll w/occ, surface boulder to 2'
Boulders of cgl. & 8S.

1.0 11.5 O1d Feult Zone-wuckled clays w/sand pockets

' 1. ben., 1t, yel. brn., med. stiff to very .
sti1ff, med. plas., woist (w/eatureted pockets)
send ;.ncul{y coarse, saclsfactory for borrow

88 Cravell Am't. of free water would not exceed optimum

e flogs. a plscement condition.

oeist, o 11.5 :o:.“;. of Hole
Factured -

Volune smsl] .

Sotone. Remat

. nder :
plas., ‘most, olv.
resdily om

T;;occ boulder.
et ) -“ plae., a
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IP 230 tlev, 26 Spl Sts. 6 Rng. 1+00 R

Typs
it Rec.

nsd rhor

l-
pgrowe

0.0 0.5 Topsoil-occ. surfacc boulder of cgxl. 8§,
0.3 1.5 Sandy Clay-wad, stiff to stiff, med. plas,
fines, molst, mottled grys., yel. brn. &
gcen-, residuum-colluvium.

3.5 8.5 an Clay w/trace sand & fine gravel, stift
wed. plas., moisc, bright yel..brn.. ' a 100
residuums,

B.5 12.5 Shale-highly weathered & fractured-Jenniogs. cC 1002
Lxcavates easily as 25-351 soft shale cobbles.
kemainder - Clayey Gravel. Hard asn 20il, wed.
plas., moist, olv. grn. cosrse mat'l ohale
& breaks down readily,

12.) Boctom of Hole

Oty Kole

Samples: 220.1 sds 1.0'-3.5"
220.2 ads 3,5'-8.5°
220.3 sds 8.5'-12.5°

Ip 221 tlev. 2436.6 Ep. Splwy. Sta, 4.00 Rng, 0:.00

0.0 0.5 Topsoil-surface boulders of cgl. S§.

0.5 4.0 Silty Clay w/occ. boulder b numcrous cobbles [« 3
stiff, awcd. plas., molst, redsh. to yel. brn,,
co!lvv lum-res{duum,

4.0 6.0 Lleap Clay-stiff, mod. plas., moist, redsh, a
bra,, vesiduum,

6.0 11.0 Shale-highly weathered & fractured, xcavates cL
casily as: 25 to 307 small-soft shalc cobdles. cc

“eaainder: Clayey Gravcl<Gravelly Clay. Hard

2= «oll, med. plan., moist, olv. green.
11.0 fortom of Hole

Jry fiole

Sarples: 221.1 XL s 6.0'-11.0' .

200 sxomple including solt shale cobbles

for special tests.

TP 25% lev. 2434 .4 Dam Sta, 6:16 Rep. 3:538 left

0 04 Topenil & duf.

A 9.2 Clapey SIle, med, stifl to very selfé, sl.
plas. (hi:h LL), moist, pale brn. & Lt
LA, wmATsive unctucus, resifuon,

5.2 5.9 Silty Senistone sery {im, weathored-fractured

mo.. i, (%) sl. molst, 12, bra,
5.9 8ntim of Hole
nre Hole

IP 25% Elev. 4446 im. Splwr, Stz 5:52 Rep. 0:65 K.

0.0 0.3 foproll s duff-onc houlder 3°x[.5'
0.5 4.3 Clayey Silemed. <tiff, low plas., wet ct 1902
(ros. perm in Joints w ronts noles) yel.
brn. cnanging to ;v w/depth, Alluvium,
4.8 £.6 Silty Ctay-mes, std.?, med. plas., meist cL 109%
(slo. perm 7 3.1') V1. yel. hrn,, slick
unctuous-resifuun n! shal:,
8.6 12.6 Shale-weatheved L .roctured-Jeoning s
olive, soft (M ?) (lay filws,
12.6 Buttom of ole
WL questionable
Somples: 255 1 Yos 0.3%-u.B'
255.2 lus 4.8'-4.6"

TP 312 slev. 260S.5 Lam Sta. 1)-75 Kng. 0436 LFc.

0.0 1.0 Topsoil-cobbles & bouldcrs on surface to 2°
wan Lntag o imensior. Kesiscont epl. & SS.

1. 2.0 Clay-Sile, organic wicoorles & houlders 5% cL
sutt, med. plas., wee to sat., brnsh. yel. ML
(_'vnl,ra-/. has odor.

2.0 6.0 00 valume beulders § cobbles to 3’ maximun a

cLrension, Rewalw vrganic clay wigravel (£
L 2 ad, «oft or locne, saturated, gray, has
o'or, Cravel {8 ancular sandistone.

6.0 10.5 SUlly pravel w/15. flapgy cubbles, Cravel A 2]
sand mixture clase to well graded, Dense, non
plas., saturated » peimeable, brn., angular
coarsc rat'l.

19.5 11.% Shale-hiphly wesrlicred, Wpnly fractured. Soft
roieL, precensh. gra;-reaiscant 7 11.%° Jeanins,

n.s Guttom of Hole

TP 3% Zlev. 240°.7 Dam Sta. "445 wknu. 1030 Lfe,

0.0 7.7 Cotbles & Rouldirs to 70% volume of sandstonc
ana congzlomerate bocor ing finc sandy siltstone
w/depeh, Maximum si<c &', macrix of M, free
vater slowly perm, 3.¢* depth. Clay films
on surfaces-Talus.

AL, 1.8" 11/9/e7 .

7.7 9. TMsle-highly weathered & fructured-Jennings.

k. olv, gray, soly (N 2) clay films, unctuous.

9.2 Bortom of Hole

TP 3% clev, 2403.3 Dam Sta.

'.46 lop. 0450 Re.
0.0 1.9 Vepetation & Topsofl.
W.L. approx. 1.9' 10/22/67
1.0 5,0 Clayey Crovel »/15 to 2)Z cobhles and boulders GC
med, dense, med, plas., molst to wet, nearly
ervious, alluviua, .

3.8 7,5 ©OL cobbles of sandstope. Remainder: Silty oM
Cravcl well graded. Dense, non plas,, wet to GC
sat., low perm., coarse mat'l angulsr, grays,
alluvium-collwviun,

7.5 11.0 Sandy Gravel w/trace stit. Dense, non plas., (14
sat. (Perm ! gpw) irlyl, alluvium-colluvium. .

11.0 11.5 Shale-weathered & {ractured-Jennings. Soft,
ray, thin bedded.

11.5 otcom of Hole

TP 604 Elev. 2642.6 ta, Spluy. Ste, 296 Rng. O+R6 Re,

0.0 2.0 Clayey Stlt-stiff, el. plas., dry, tan
residv
2.0 12.% Fev C stiff, highly plas., wmolst, red,
bro., siltstone cobbles from 2.0' to 5.0
12,5 Bottom of Holc
Dry Wole

I? 605 Elev. 2403.) Dam Sts. 10:78 Rng. 0-27 Re.

0.0 1.0 Tlopaoil & vejetacion.
W.L. spprox, 1' 10/19/¢7

1.0 3.5 Silcy Clay w/roots, sl. orgentc, soft, med.
ples., wet to sac. (perwm of 1 to 2 gpm. 1ir
rootholes & soll jointa) yel. brn. & grey,
aassive-ocdor of organic materisl-alluviw.

3.5 4.5 Vegetstton: QOld trevs, branches, ctc., mixed
w/cobbles and GC-alluvium.

4.5 6.0 Clayey Gravel w/23-40% cobbles, med. dense,
aon p{ , wet & sst. (perwm. of 1 pom or more
at one and of pit) mrays & gray grecns. Cravel
& cobbles of angulsr siltstone & fine sandstone
alluvive.

6.0 8.0 Lean Clay w/tr. coarse sand., med. stiff to
stiff wmed. plas., mcist {impervious), gray
to 1t. brn., very sl. org.-slluvius.

8.0 10.0 Silty Clay w/some gravel & send., wed. dense
wed. plas., motst, It. gray, non perm.

atluwvium

10.0 11.0 Llesn Clay-stiff, wed. plas., moist, gray,
residyum,

11.0 11.5 Shale-non weathered.

13.9 Bottow of Hole

TP 606 Elev. 2404.0 Dam Sca, 11428 Rng, 0453 Rt

0.0 1.0 Topsoll & vegeration.

1.0 5.0 Clay-Silt, soft, low to med. plas., wet
to sat. (makes water @ 1 gpm 1n soil joints),
yel. bro. & gray, caves {n readily-alluwiua.

_W_ W.L. approx. 2' depth 10/19/67

5.0 6.0 Vegetation-brush, logs, ete. in cobbles and
M, sat., gray, | gpm {nflow-alluvium.

6.0 9.5 Clayey Crosvel w/occ. angular cobble. Denae
low plas. fines, wer (low to no pcrm.) grays
& gray greens; alluvium. May possibly be
weathered Jennings.

9.5 11.5 Either cobbles or highly weathered fine
sandy siltstone-difficult to excavate.

11.5 Bottom of Hole

TP 607 Elev. 2404.5 Dan Sta. 11+43% Rng. 0422 Lft,

0.0 1.0 Topsoil & vegetation.
¥ _ W.L. approx. 1.0' depth 10/22/67

1.0 3.5 Clay-silt w/some fine to coarse sand, loose,
low plas., wct to set. (low perm.)alluvium.

3.5 4.5 Vegetation-limbs, etc., wixed w/cobbles GC

4.5 6.0 S“ty Clay, slightly organic, med. stiff,
med, plas., wet, gray - alluviua,

6.0 10.0 Cobbles & Boulders, 50% by volume, angular
of sandstone; remainder: Silty Gravel w/same
sand. Dense, non plas., sat., gray, sl. organic
angular to sub-rounded-alluv{um-difficult to

excavate,
10.0 Bottom of Hole
1P 608 Flev. 2403.1 Dam Sta. 1045 Rng. 0450 Lfr. -

0.0 1.0 Topsoil & vegetation. *
W.L. approx. 1.0' 10/23/67

1.0 3.0 Silt-Clay w/some fine to coarse sand, looss or
soft, low to med, plas., wet, yel. drun,, free
water in soil joints - caves rnduy-nliwh-

3.0 6.0 Silty Clay-sl. organic v/aome plent roots, soft
to wed. stiff, med. plas., wec, f"" caves

veadily, perm. in soil jolet alluvium,

Boulders & cobbles 502 volume

remstnder: Silty Cravel occ. w

dense to dense, non plas.,

M coarse mac'l hard sandstone

high prrm, rate. 6.0-6.5 Vegetstion.

8.0 10.0 Gravelly Clay (may be highly weathered shale-

Jennings), very stiff, med. plas., wet w/free

water, ycl. brn,, cosrse mat'l siltstone &

shala - {ronstains.

Shale-tesistant, non to mod. weathered,

reaists excavation.

10.0 Bottom of Hole
Samples: 608.1 ads 1.0'-3.0’

6.0 8.0

0.0 -

608.4 ads 8.0'-10.0°

625 Tlev, 240 Sta, 11+45 R 420 Lt
¢.0 1.0 ‘roguoﬂ.
1,0 3.0 Silty Clay w/eome s#nd & gravel, soft to med.
5 stiff, med. plas,, moist, yel. brn,-colluvium.
3.0 6.0 Silty Crevel w/20% 0% volume cobbles
Demse, low-non plas., sst. (free water &,5°)
brn,, colluvium,
L ®_ Wl rox. &.5' 11/8/67
4.0 11.0 Shale-highly vesthered & fractured. .hnnlntn.

Excavated as: Clayey Gravel. Dense, med. as.,
wet-gat., olv. grn. Crevel ia soft shale
siltetons,
11.0 Shale-wod, weathered-wore resistant-Jemnings.
1.0 Bottom of Wole

p&ap g

ag

oc

g2 n&n

p &n

{93

p

(4




wore
avel
dstone

focs),

rays

23 pwnos

g &a

nE

GC

f A @&

[.12]

a

<
23

-
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-

B
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u

IP 627 Elev. 2605.5 Dam Stas, 11410 Rog, 0400 $ Type
4
s

0.0 1.0
1.0 4.3

4.3 50
3.0 8.0
8.0 10.0

10.0 12.5

12.5

Topaoil & vagetation.
site H

=Clay w/some fine to wmed. send., a
very soft, low-wed. plas., wet to sat. "

w/free water in joints, yel. brn.

alluvium.

Vegsatation-decaying logs, branches, etc.,

w/cobbles and

Sandy Gravel w/trace ailt, fev sasll cr
cobbles wed. dense to dense, non to 1001
ﬂu.. sat., grays, cosrse mat'l o
rd sandstone ang. to sub rod.
Has odor, same bite of vegetation,

alluvial-colluvial.

Sandy Gravel w/20% oilt and 10-15%
cobbles; dense, non plas., sst.,

1002

g:.y, cosrss mat’'l, thin, flaggy &

rd sandstones.

Shale-highly westhered & fractured. 6C
Encavates easily as Clayey Creavel,
stiff to hard, med. plas., wetr, grays.

Bottom of Hole

Samples: 627,1 1ds 1.0'-2.0°
627.2 1ds 3.0°-8.0'
627.3 1ds 6.0'-10.0"

o

AS BUILT

LOGS OF TEST HOLES

LITTLE YOUGHIOGHENY WATERSHED

GARRETT COUNTY, MARYLAND
RESERVOIR NO. 6

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
o . C. Tt . ... L}

PLATE NO.I3




APPENDIX A

FIELD SKETCH AND VISUAL OBSERVATIONS CHECKLIST
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APPENDIX B

CHECK LIST
ENGINEERING DATA
DESIGN, CONSTRUCTION, OPERATION
E PHASE 1
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APPENDIX C

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA
AND CALCULATIONS
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 43% cropland (CN = 78), 21% woodland (CN = 73),

21% pasture (CN = 61), remainder farmsteads and urban development.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 2,432.0 ft. (1,410 ac.-ft.)
ELEVATION .TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 2,448.0 ft. (5,000 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: _ 441 8 (3,250 ac.-ft )

ELEVATION TOP DAM: 2.449.Q

EMERGENCY SPILLWAY

a. Elevation 2,.437.6 ft.

b. Type Trapezaidal open chanpel
C. Width 200.0 ft,

d. Length 920.0 ft.

e. Location Spillover Left (east) abutment

f. Number and Type of Gates None

OUTLET WORKS

Type _ Concrete drop inlet riser and 48 in. dia. R.C. pipe
Location 630 ft. from the right (west) abutment

Entrance Inverts Weir crest openings El1. 2,437

Exit Inverts” EV. 2,402.7

. Emergency Drawdown Facilities Hand operated 30 in. dia. slide
gate housed in principal spillway riser.

oQn0owE
e o s e

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location N/A
¢c. Records ' None

MAXIMUM NON-DAMAGING DISCHARGE Unknown




LITTLE YOUGHIOGHENY SITE NO. 6
' HYDROLOGY CALCULATIONS
Determine rainfall amount for PMF design storm
A. PMF rainfall for Garrett Co., Maryland
26.8 in./6 hr.

Obtained from "Design of Small Dams" pg. 48
by U.S. Dept. of Interior.

Data based on Hydrometeorological Report No. 33,
National Weather Service.

B. PMF rainfall adjustment
Watershed area = 6.8 sq. mi.

.Reduction factor = 0.8 (for watershed areas less
than 10 sq. mi.)

Therefore, adjusted PMF rainfall =
0.8 x 26.8 = 21.44 in./6 hr.
Say, 21.5 in./6 hr.
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APPENDIX D

PHOTOGRAPHS
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APPENDIX E

REGIONAL LOCATION PLAN
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APPENDIX F
REGIONAL GEOLOGY
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LITTLE YOUGHIOGHENY RIVER DAM SITE NO. 6
NDI I.D. NO. MD 36
REGIONAL GEOLOGY

GENERAL

Little Youghiogheny Site No. 6 is located in the Allegheny Plateau
Physiographic Province. The predominate macrostructure of this region
is the northeast trending Deer Park Anticline, which extends through
eastern Garrett County into Pennsylvania.

The dam is located near the axis of the Deer Park Anticline and is
underlain by the Upper Devonian Jennings formation. This formation
consists of interbedded shale, siltstone and sandstone with a few con-
glomerate beds. The Jennings Formation mesostructure contains abundant
minor folds and is exposed in a belt 3-5 miles wide. This belt forms
the central section of the Deer Park Anticline. Bedding at the dam site
generally strikes N 430 W and dips 70 NE.

SITE GEOLOGY

The general area of the dam site has been identified with numerous fault
zones. One fault zone is reportedly located beneath the flood plain

and left (east) dam abutment. This fault intersects the centerline of
the dam at approximately Sta. 10+00. (Refer to Regional Geology Plan.)

" The fault strikes N 150 W and has a vertical displacement of 115 ft.,

according to Soil Conservation Service geology report. Drill hole logs
indicate slickensides were commonly encountered in the shale and sandstone
bedrock of this fault zone.

A system of minor faults is also present at the dam site. Based on
evidence obtained from drill hole logs, fault rubble zones are located
at dam centerline stations 7+70, 9+10, and 16+98. The faults reportedly
trend N 70°-80° W and have rubble zones of varying thickness and depth.
Topographic interpretation suggests additional faults may exist at the
right (west) abutment.

According to Soil Conservation Service geology report, the N 15° W
trending fault was believed subject to a change in orjentation by the
N 709-80% W trending faults, resulting in the offset of the fault
located at the left (east) dam abutment. The dip of these faults is
unknown due to the compiexity of the multiple fault planes.

Drill hole logs indicate the rubble zone of these fault systems vary in
thickness from 2 ft. to about 34 ft, and extend at least eight (8) ft.
below the grout curtain (E1. 2,370.0).

In addition to these fault zones, accommodation sliding of the competent
sandstone in relation to the incompetent shale has produced tension
cracking in the sandstone and thin mud gouges (fajlure planes) in the
shale bedrock.

F-1
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Ground water conditions at the dam site are complex. The general dip of
the bedrock from west to east in conjunction with faulting, has resulted
in artesian pressure. Artesian pressures of one (1) ft. up to five (5) ft.

above ground level were encountered. (Drill holes: DH 620, DH 18,
and DH 311; see Plate No. 1 for location.)

References

Maryland Geological Survey, 1953, reprinted 1965, Geologic Map
of Garrett County.

Maryland Geological Survey, revised 1961. reprinted 1966, Bulletin 19,
Geolography and Geology of Maryland.

Jamison, Gary, 1967, Geology Report of Little Youghiogheny River
Watershed Reservoir No. 6.
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DEER PARK AND OAKLAND dUADRANGLES GARRETT COUNTY, MARYLAND
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CONTOUR INTERVAL 20FT. DATUM IS MEAN SEA LEVEL
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